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THE  PROBLEM 

kn*#!  Int  Naval  Fllfc-hf  Officer  (nonpllot)  training  squadrons  can  be  con- 
iWwod  fo  b*  o  significant  blomsdloal  rick  Having  both  direct  and  Indirect  Influence  on 
c°f  of  training  aircrew  personnel.  Motion  sickness  In  students  during  fllgt#  con 
dograaa  parformanoa  of  assigned  Right  tasks,  often  resulting  In  the  nood  for  the  hop  to 
bo  ra flown  so  as  to  accomplish  a  required  dogroo  of  proficiency.  Dollar  coots  a  bo 
rwult  whon  student*  attrlte  because  of  airsickness,  with  theoe  oosh  rising  rapidly  when 
the  attritions  occur  late  In  the  training  program  or  In  the  fleet  proper.  Currently,  there 
are  no  operational  data  available  to  describe  either  the  actual  Inetdenoe  or  resulting 
°otf*  of  the  abtleknces  risk  In  these  squodons,  and  heneo,  there  b  Insufficient  Informa¬ 
tion  available  for  flight  surgeons  and  medical  beards  to  make  decisions  oonoemlng  dis¬ 
position  of  airsick  Individuals,  In  addition,  validated  biomedical  tests  of  motion  sick¬ 
ness  susceptibility  to  soreen  and  select  aircrew  candidates  best  suited  for  fleet  assign¬ 
ments  Involving  different  degrees  of  motion  stress  ore  not  yet  available. 

FINDINGS 


A  longitudinal  study  has  boon  Initiated  of  airsickness  problems  In  the  bask,  ad» 
vaneed,  and  type-specific  fleet  readiness  (RAG)  squadrons  comprising  the  complete 
Naval  Flight  Officer  Training  frogram.  Flight  performance  data,  based  upon  both 
Instructor  and  student  judgments  of  airsickness  severity,  ore  being  collected  In  each 
squadron  on  an  Individual-student  bash.  In  addition,  a  large  segment  of  the  study 
population  has  boon  exposed  to  a  prototype  series  of  laboratory  tests  of  motion  sensitivi¬ 
ty  which  will  be  related  to  the  subsequent  flight  data.  In  addition  to  Identifying  the 
Incidence  and  severity  of  alrskknms  In  the  Individual  squoebons,  these  flight  data  will 
have  the  potential  to  serve  as  operations -based  validation  criteria  for  establishing  the 
relative  merit  of  the  different  components  of  the  laboratory  test  battery. 

This  report  deals  with  the  airsickness  problem  In  Bosk  Training  Squarfaon  VT-10 
where  all  Naval  Flight  Officers  begin  their  flight  training*  The  data  from  3,394  hops 
flown  by  408  students  Indicate  that  airsickness  occurred  on  approximately  14  percent  of 
the  total  hops  flown,  vomiting  oocunrod  on  7  percent  of  the  total,  and  performance 
degradation  caused  by  airilcknesi  resulted  on  11  percent  of  the  flights.  Approximately 
74  percent  of  the  students  reported  being  airsick  on  at  least  one  flight,  39  percent 
reported  vomiting  on  one  or  more  flights,  and  99  percent  considered  their  night  per¬ 
formance  to  have  been  degraded  by  airsickness  on  one  or  more  haps.  The  report  details 
the  Incidence  of  airsickness  by  hops  and  by  students/  presents  the  results  of  several  brief 
motion  reactivity  tests  to  which  a  large  segment  of  the  population  was  exposed)  and 
relates  the  flight  and  test  data  for  dlffsrent  student  subpopu lotions. 
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INTRODUCTION 

u'tl^Trn  i  *  T2Sh  'T*  *°l,n*  w,Hl  •  hn«l»iK»nol  Hvrfy  of 
.  7  0kn#iLiL  Off,0ir  (N^O)  student*  being  trained  for  a  variety  of  differ- 

?,,9nmr,f,  Jft  **••»  "I*****.  The  study  b  designed  totnvestl- 
Hm  ncldmo*  T(^vTf,fy  0,rslckness  experienced  by  a  temple  of  the  NFO 
population  oo  an  Indtvlsfcal-student  both  oa  they  sequentially  progress  through  tho  both, 
eztoneod,  ond  flee t  roodlooti  (oommonly  referred  to  cw  RAO)  squadron*  conyrtsfr?  tho 

NF? JraJrln®  ,71,?bo!*  Th,»  «P~W«  report  dotolU  tho  flndtngi  for  lotto  Training  Squod- 
030  VT-10  In  which  oil  NFO  students  roootvo  tholr  Initial  flight  training. 


At  a  matter  of  background,  tha  profact  originated  at  a  result  of  numerous  olrtlck- 
R3it  problem  and  questions  that  ware  directed  to  this  activity  by  training  command  par* 
tonnal  responsible  for  dollvarlng  qualified  NFOt  to  tho  float,  by  flight  surgeon*  ratporw 
tibia  for  tho  medical  management  of  naval  aviation  aircrew,  and  by  oareer  naval  avia* 
ton  and  flight  officer*  experiencing  chronic  airsickness  difficulties  during  performance 
of  their  fleet  flight  dbtles,  Training  command  personnel  raised  questions  concerning  the 
over-all  cost  of  the  airsickness  risk  to  the  NFO  training  program.  Specific  problems 
included  degraded  flight  performance  of  airsick  students,  the  need  to  repeat  hops  when 
performonoe  was  Inadequate,  loss  of  personnel  and  training  time  due  to  olrtlekneie- 
to kited  attrition,  the  potential  nonoptlmol  usage  of  airsickness  medication  ever  on 
extended  period  of  the  training  program,  ond  the  occasional  graduation  of  olrtfek- 
wweptlbla  NFO  students  who  were  able  to  oomplete  the  training  program  but  could  not 
perform  adequately  In  the  fleet.  Concern  was  also  expressed  about  the  need  for  some 
form  of  laboratory  test  battery  to  medloally  screen  airsickness  susceptible*  early  hi  the 
training  program  to  reduce  the  costs  of  mid-  or  late-term  attrition. 


Similar  questions  were  raised  by  flight  surgeons  who  were  dealing  with  airsick 
flight  personnel.  They  were  Interested  In  more  specific  knowledge  of  o)  the  profile  of 
airsickness  during  NFO  training  and  on  Into  the  fleet,  b)  the  beslo  oeuses  of  ohrslokness, 
c)  the  probability  of  eventual  adaptation  to  flight  given  a  particular  history  of  motion 
sickness,  d)  the  use  of  medication,  especially  with  provocative  hop*/  to  assist  tn  the 
adjustment  period,  end  e)  Hie  probability  of  recurrence  of  motion  sickness  with  new 
fleet  assignments.  They  alto  were  Interested  In  the  availability  of  prefllght  laboratory 
tests  that  might  Identify  Individuals  In  neod  of  early  treatment  anchor  alternative  naval 
service,  and  In  additional  laboratory  tests  that  would  eld  In  a  comprehensive  evaluation 
of  speolflo  airsick  erases.  In  addition,  this  activity  was  often  contacted  directly  by 
fleet  aircrew  personnel  suffering  repeated  airsickness  difficulties  who  raised  questions 
similar  to  those  of  the  flight  surgeons. 

These  questions  ere  most  justifiable  since  In  military  air  training,  a  high  percentage 
of  student*  (60-80  percent)  suffer  some  degree  of  motion  sickness  at  ana  time  or  another 
(7,5).  lemon  (personal  communication  with  F,  E,  Ouedry,  1975,  odvanoe  copy  of 
motion  sickness  chapter  written  for  RAF  Textbook  of  Avkrffon  Medicine)  has  reported 
that  almost  all  student  navigators  are  effected  to  some  degree  In  high  performance  elr^ 
croft,  and  about  50  percent  vomit  at  seme  time  during  training.  Incidence  of  sickness 
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fn  student  pilots  b  lower  than  In  nonptlot  flight  officer*,  but  between  10  and  X  (meant 
oro  olecrly  motion  licit  of  some  time  (4,3,7,9,11),  Armoeo it  (personal  common  loot  Ion 
with  F.  E.  Guedr y,  1975,  questionnaire  result*  on  99  Navy  pilot*  and  NFOs),  In  a 
recent  survey,  found  that  77  percent  observed  some  sign  of  olrstoknees  In  themselves 
after  completing  basic  training.  He  also  Indicated  that  26  percent  of  tho  NFO*  Indi¬ 
cated  that  they  regarded  motion  sickness  as  a  ilgnlfloant  problem  In  naval  aviation, 
and  79  percent  of  these  experienced  motion  sickness  the  first  year  efter  assignment  to  a 
Fleet  squadron.  Estimates  of  the  number  of  students  otfrltlng  during  flight  training  be¬ 
cause  of  airsickness  range  between  I  end  7  percent  (7),  with  some  of  tho  variation  In 
figures  being  due  to  dlferenoes  In  such  factors  os  supply  and  demand  far  flight  students, 
criteria  used  In  motion  sickness  classification,  and  dlfferenoet  In  methods  uf  determin¬ 
ing  and  classifying  reasons  for  attrition. 


The  practical  significance  of  motion  sickness  clearly  depend*  upon  the  fob  of  the 
Individual.  Passengers  without  cn  Important  task  during  o  flight  may  bo  only  Inconven¬ 
ienced  and  uncomfortable.  On  the  other  hand,  performance  of  Individuals  with  defin¬ 
ite  mental  or  physical  tasks  to  carry  out  In  the  motion  environment  Is  not  only  disrupted 
by  emesis,  but  also  r.rfiy  be  prevented  by  prostration.  The  cost  of  these  obvious  effect* 
of  motion  sickness  may  be  less  than  the  oost  of  more  subtle  side  effects  such  as  ckowil- 
nm,  lethargy,  and  mental  depression  which  could  retard  progress  In  training  by  degrad¬ 
ing  alertness  and  morale  in  the  performance  of  routine  Arties  (2),  and  also  oould  reduce 
motivation  to  remain  In  the  aviation  training  program.  It  Is  well  known  thot  some  Jndl- 
vlduals  recover  very  slowly  from  on  airsickness  episode,  so  thot  ooademk  preparation 
for  the  next  hop  will  be  diminished.  Potential  airsickness-related  costs  to  the  Navy, 
therefore,  accrue  from  Increased  time  to  train  (Including  repeated  hops),  attrition,  end 
psychological  and  medical  evaluation  of  alrslok  oasas.  From  the  point  of  view  ot  the 
Individual,  a  potentially  valuable  person  might  suffer  a  failure,  with  an  attached  tMgmo 
that  could  Influence  his  value  to  the  Navy  and  hU  personal  Ufa. 


It  Is  commonly  bolloved  thot  the  problem  of  alulekness  eventually  diminishes  In 
aviation  because  of  man's  adaptive  abilities.  Thera  Is  no  question  Hx*  satisfactory 
adaptation  occurs  In  many  Individuals  who  at  first  suffer  some 
SomepuHlshed  data  give  the  Impression  that  airsickness  after  the  Initial  ten  * j 
hops  Is  almost  negligible  because  adaptation  solves  the  probkm.  However, 
accrue  during  the  Inflight  adaptation  process  and  also  from  fhe1-7peraent  airsick 
attritions.  Moreover,  there  Is  reason  to  doubt  t+wt  odapJAl°n  by  Ihelf ['•*»* 
problem  down  to  this  levtl,  especially  In  Navel  Flight  Officer  *»*nh.  NW 
ness  Incidence  studies  heretofore  have  not  clearly  addressed  the  posslbll.ty  the*  lowered 
Incidence  os  training  progresses  Is  partlolly  Ate  to  airsickness  attritions.  Conversely, 
many  attrition  studies  have  not  clearly  token  Into 

tlon,  morale,  and  oven  mental  depression  are  known  "sWe-effect*  of  motion  sickness. 

Current  and  projected  Navy  Research,  ££tT*~ 

moots  which  document  the  need  for  research  on  these  airsickness  problems  derive**" 
several  sources.  On  a  bread  bails,  tho  POM4W  Deportment 
Program  Guidance  Memorandum  (3)  stresses  the  need  for  programs  which  <xm  tncroeie 
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'T'™'  ”,W“*  affection*.  of  Navy  training 

NaVj^-0>C  ?00f<ff>0*ten  **>•“  Floet  H*olfhs2n<fardi^) 
frqJl*JJh®  ^o'r^ulrom^t  for  health  nrwf  performance  volldotad  stand**  of 
pwionol  fitness  cfcrfng  this  period  of  limited  monpower  availability.  Thb  document  oho 

T  °  *>T<fa'^0f^!'*T  m0,f  *"  ^lopwl  far  particular  naval  oecu- 
patlont  ordjty  aulgnme  nts,  with  medical  screening  standards  tor  service  entry,  omlon- 

omJ  retention  serving  a*  one  of  the  principal  development  and  validation  obfec- 


Tho  Solonoo  and  Technology  Objective  Pertonnel/Medleal  (STO-PN)  document 
(1)  pro  rides  dlroet  and  specific  requirements  for  this  pro|oot.  Tho  Momodtcal  Support! 
Ocelot  I  oral  Safety  and  Health  (STO-PN,  11-D-l,  Crtttool  Priority)  problem  statement 
the  fact  that  environmental  strosses  such  or  motion  poee  a  tlwoet  to  the  hoolth 
and  performance  of  personnel .  The  related  Physical  and  Menial  Pltnem  statement  (STO- 
PN*  1  l-D-2,  High  Priority)  notee  that  fleet  tasks  may  be  degraded  If  the  dram  tolerance 
level  of  Individuals  le  such  that  perfomanee  It  Impaired  and  data*  the  requirement  for 
techno  log let  to  dlagnote  dress  and  screen  susceptible*.  In  the  Fitness  Standards  and 
Screening  (STO-PN,  II -D-d,  High  Priority)  statement  ft  It  reoognlBed  that  the  "cost 
end  effectlveneis  of  both  training  and  float  operation  are,  for  the  most  part,  dependent 
on  tho  quality  of  tho  biomedical  screening  of  applleantt.N  The  problem  statement  oall* 
for  technologies  and  specialised  tasting  device*  that  accurately  assess  the  sensory, 
mental,  and  physiological  pro  pert  let  required  for  effective  performance  In  the  fleet. 

In  the  Personnel!  Reduction  In  Attrition  (STO-PN,  11-A-13,  Critical  Priority) 
problem  statement  a  requirement  It  established  for  eomprahonelve  Information  on  tho 
reasons  why  per  tonne  I  are  lost  from  tho  Navy  for  all  oausos.  In  tho  related  Utilization 
and  IVoductIvlty  section  (STO-PN,  1  l-A-9,  Priority)  It  Is  doted  that  the  Navy  cannot 
afford  to  utilize  military  personnel  below  their  maximum  productive  capability.  In  Ilka 
manner,  the  Human-Footer!  Engineering!  Motion  Effects  on  Personnel  (STO-PN,  11-0*1, 
Priority)  problem  statement  notes  that  motion  problems  continue  to  reduce  the  effective¬ 
ness  of  personnel.  Requirements  for  the  basic  Incidence  and  cost  data  to  be  generated  by 
the  pro|ect  derive  also  from  the  Training!  Measuring  tho  Cost  and  Effectiveness  of  Train¬ 
ing  (STO-PN,  11-M2,  High  Priority)  problem  statement  and  tho  related  Training  Prac¬ 
tices  section  (STO-PN,  11-M,  Crtttool  Priority). 

To  address  these  requirements  a  blomedloal  research  program  was  designed  to  study 
the  Incidence  and  severity  of  tho  atrsloknoss  problem  during  NFO  training,  using  both 
student  and  Instructor  judgments  of  cone om front  flight  performance.  The  program  dfffars 
significantly  from  previous  alrslokneet  studios  In  several  respects.  First,  the  hvodlgo1 
Mon  Is  based  upon  the  longitudinal  follow-up  of  Individuals  throughout  tho  on  the  train¬ 
ing  program  Instead  of  |ust  within  ono  speolflc  squadron.  Secondly,  through  tho  coopera¬ 
tion  of  Naval  Aviation  Schools  Command,  approximately  half  of  me  NFO  study  popula¬ 
tion  was  exposed  to  short  Nets  of  motion  reoctlvlty  prior  to  their  beginning  flight  training. 
Although  no*'  all  alements  of  the  test  battery  currently  In  use  era  aimed  specifically  at 
airsickness,  the  test  results,  singly  and  In  combination,  are  expected  to  give  soma  In¬ 
sight  Into  the  optimal  route  for  Identification  of  the  airsickness  sensitivity  of  IndtvfAml 
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tkidonta.  The  flight  data,,  In  odd  ft  Ion  to  Identifying  the  mognttude  of  the  oHfoknen 
Ptabloffl  In  eoch  NFO  squadron,  will  olio  provWo  a  dlroot  measure  of  the  effectiveness 
of  tho i  laboratory  tests.  Thl»  lottar  factor  It  mod  slplffcont  In  thot  thoro  It  not  o  sing!# 
ptoeodlng  thxfy  (n  ovlotlon  medicine  that  provides  dotaflod  longitudinal  Inflight  crfterf- 
cn  dota  for  validating  tho  potential  merit  of  prefllght  motion  sickness  susceptibility  tests, 

PROCEDURE 

Figure  !  t«  a  blook  diagram  of  tho  different  pipeline!  fallowed  by  NFO  students 
before  oulgnment  to  tho  operational  fleet  squadrons.  Bails  flight  training  begins  In 
Squadron  VT-10  and  then  progresses  through  advanced  training  fa  the  type-specific 
fleet  readiness  (RAG)  squadrons,  The  student  population  It  subdivided  Into  two  dis¬ 
tinct  greupsi  One  group  Is  so  looted  for  autgnmertf  to  the  Mother  Air  Faroe  lose  (MAFf) 
Advanced  Training  Squadron,  This  group  files  only  five  familiarisation  hops  (FM1  through 
FM5  -  -  tee  Appendix  A)  In  Squadron  VT-10  bo  fort  being  assigned  to  MAFI  far  navigator 
tool  ilnq,  after  which  most  ore  assigned  to  P-9  aircraft.  The  second  group  of  students 
flies  the  same  five  familiarization  hops  plus  thirteen  additional  hops,  as  described  In 
Appendix  A.  The  assignment  of  this  latter  group  to  a  specific  odvonoed  training  squad¬ 
ron  does  not  occur  until  completion  of  their  flight  training  In  Squadron  VT-10,  This 
poup  then  follows  one  of  three  different  advanced  training  pipelines  Identified  as 
VT-86-AJN,  VT-W-RIO,  and  ATDS  In  Figure  1 .  The  VT-84-AJN  population  Is 
trained  for  fleet  assignments  Involving  a  variety  of  attack  and  antisubmarine  warfare 
(ASW)  aircraft  Includlrg  the  S-3,  A-d,  and  EA-4.  The  VT-M-RIO  population  Is  trained 
for  fleet  operations  Involving  radar  Intercept  duties  In  F-4  and  F-14  fighter  aircraft.  A 
(avail  number  of  students  receive  the  ATDS  assignment  end  are  trained  to  perform  flight 
officer  duties  In  E-2  aircraft.  All  odvonoed  training  students  receive  additional  type- 
specific  training  In  RAG  squadrons  before  being  assigned  to  an  operational  fleet  squadron. 

The  longitudinal  aspects  of  the  study  ore  directed  at  following  a  relatively  large 
number  of  NFO  stuJents  throughout  the  basic,  odvonoed,  and  RAO  squodnon  phase*  of 
tisolr  training.  This  specific  report  Is  ocncamed  with  the  a  Hickness  problem  during 
basic  training  In  Sqwodron  VT-10,  Data  pertaining  to  the  fatal  number  of  VT-10  stuebnts 
Included  In  the  study  and  the  number  of  students  assigned  fa  eaeh  of  the  four  Afferent 
ccivanoed  training  squadrons  following  graduation  Rom  VT-10  ere  listed  next  to  the  ap¬ 
propriate  blocks  In  Figure  I ,  The  number  of  students  who  athrtted  from  Squadron  VT-10 
after  they  began  flight  training  h  also  shown. 

The  two-sidsd  questionnaire  developed  to  evaluate  the  oHkkness  problem  In 
Squodnon  VT-10  Is  shown  In  Figure  2,  with  the  form  filled  out  by  the  studsnt  at  the  tap 
and  the  form  filled  out  by  the  Instructor  at  the  bottom.  The  study  protocol  was  such  that 
<ym  questionnaire  was  oomploted  for  eoch  separate  hop  flown.  To  minimize  problems 
with  confidentiality  of  questionnaire  data,  the  student  and  Instructor  sections  wort 
printed  on  opposite  sides  of  the  form,  with  o  fold  line  and  self-adhesive  tab  provided  to 
allow  the  student  to  seal  his  responses  from  direct  view.  The  student  wrote  Ms  name  at 
the  top  of  the  Instructor  form  which  was  then  oompletad  by  the  Instructor  and  deposited 
Into  a  sealed  collection  box. 
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l#rov,*d  ot  the  top  of  the  student  form  Included  the 
l!  I"5'"*1*  nwrbm,  squodron  nomo  (VT-10  In  Hilo  com),  abbreviated  name 

otoly  °f  **"  fll&hr'  **  10001  >!"».  knmsdl- 

h*c^M<*]*l***™  presented  to  cvabofe  the  rewtfve  magnl- 

5*  5*  *°  nun,bw  cf  v«n!Hng  c*curred, 

th#  r©  magnitude  of  any  flight  porfarmooce  degradation  thot  iwsy  hove  occurred  at 
a  rew  >  of  o tojeknees,  «*[  the  relative  magnitude  of  ony  nervousness  experienced  before 
or  cbi-Fng  the  flight.  A  fifth  Item  requeued  a  ys  or  no  answer  refotlv*  to  the  um  of  air- 
'Wofmesj  modi  oat  Ion  on  tho  hop.  A  looond  »et  oTi questions  wee  asked  of  these  students 
who  flew  tholr  hopo  In  tho  multUected  T-39  aircraft  (Inotood  of  tho  tweected  T-2 
aircraft  molt  often  mod).  Slnco  tho  T-39  aircraft  allowed  two  or  more  itudonta  to  bo 
sequentially  trained  on  different  syllabus  hopo  during  the  tame  Wight/  theoe  questions 
oou{^t  background  Information  on  the  time  airsickness  may  have  occurred  relative  to  the 
time  the  itudont  performed  hit  assigned  hop  tasks. 


The  Instructor  form  alec  provided  for  oed-c  holes  ratlngo  for  the  koto  airsickness, 
vomiting,  performance  degradation,  and  nervouenoM  measures  Included  on  the  student 
form;  the  reaoon  for  this  apparent  redundancy  wai  to  eitabllih  the  dope*  to  whteh  the 
Instructors  were  aware  of  the  students*  experience.  In  addition,  the  Indructor  woe 
asked  to  rate  the  raughnen  of  flight  In  term  of  turbulence  or  p'llot  technique.  A  sixth 
question  was  directed  at  determining  the  number  of  Sops  that  tad  to  be  terminated  before 
completion  of  training  os  a  result  of  airsickness,  Spooe  was  also  provided  for  the  In¬ 
structor  to  enter  the  flight  grades  Issued  to  the  student  for  the  given  hop*  Booh  hop 
within  the  syllabus  Is  bared  upon  the  completion  of  a  specific  number  of  tasks,  with  one 
grade  (unsatisfactory,  below  average,  average,  end  above  average)  Issued  for  eoch 
assigned  task.  Since  the  number  of  tasks  comprising  a  given  tap  training  exercise  varies 
from  Hap  to  hop,  the  total  number  of  grades  Issued  varies  from  hep  to  hop.  Both  the 
student  and  Instructor  forms  Included  qtace  for  written  comment  on  their  experiences. 


To  Initiate  the  study,  project  Investigators  gave  eoch  newly  entering  olass  of 
NFO  students  thorough  briefings  on  the  purpose  of  the  research  end  the  methods  to  be 
followed  In  completing  the  questionnaire.  It  was  emphasised  to  the  students  that  the 
protect  was  of  a  research  nature  and  thot  their  questionnaire  responses  would  be  held 
In  confidence  and  In  no  way  offset  their  own  progress  In  training.  Block  questionnaires 
and  collection  boxes  were  (hen  placed  In  the  squqdron  debriefing  rooms.  Completed 
questionnaires  were  keypunched  on  a  single  card  following  the  oord -column  cods  Iden¬ 
tified  next  tc  each  questionnaire  Item  listed  In  Figure  2.  To  ensure  the  Identification  of 
those  response  Items  for  which  either  the  Ins  true  ter  or  stvdrot  foiled  to  respond,  the  key 
punch  operators  entered  a  zero.  The  rrcne,  mild,  moderate#  and  severe  ratings  associ¬ 
ated  with  a  given  response  Item  were  ifvsrT cods3  withal,  2,  3,  and  4  rating  some, 
respectively* 


At  the  same  time  a  large  number  of  these  students  was  exposed  to  a  variety  of 
labaratory  tests  undergoing  evaluation  as  potential  measures  of  airsickness  susceptibility. 
Brief  descriptions  of  these  tests  are  provided  In  Appendix  t,  with  related  references  that 
provide  more  detailed  Information  on  test  techniques  and  procedures.  The  results  of 
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frisso  tests  wtr®  also  /-punched  on  cards. 


fu  ,  rh*(vr*",M?3  ?***•?  wtf*  ,h#n  •nt#r*d  ond  disk-stored  In  a  digital  computer 
(Uwlctt-fbckard  54519).  To  allow  the  projaof  Investigators  to  monitor  and  Interact  with 
quort'onnolra  doto  on  o  direct  day-to-day  boils,  software  was  developed  to  verify, 
list,  group,  and  edit  the  questionnaire  data  on  an  Individual-subject  basis,  Thfe  software 
was  designed  around  two  master  disk  flies.  One  contained  all  of  the  boslo  student  Identi¬ 
fication  data  Including  the  VT-iO  clast  number,  date  of  graduation  Item  VT-10,  the  ad¬ 
vanced  squadron  assignment  received,  and  the  results  of  the  laboratory  olrslckness  suscepti¬ 
bility  test*.  The  second  matter  file  Involved  a  separate  record  for  each  of  the  question¬ 
naires  received  from  the  student.  Those  questionnaires  were  entered  sequentially  as 
tccslvud  from  the  squadron. 


When  all  of  the  students  Included  In  tlie  VT-10  population  either  graduated  or 
effrtted,  a  second  master  set  of  disk  flies  was  then  structured  to  facilitate  more  thorough 
analysis.  One  file  contained  all  of  tha  student  Identification  data  described  previously, 
v/lth  tho  condition  that  only  those  students  for  which  at  least  one  questionnaire  hod  been 
roeeMd  wnra  Included  In  the  new  student  listing.  The  original  questionnaire  dataware 
relocated  sequentially  on  an  Individual -student  boils  In  a  second  disk  Pie.  The  locations 
of  the  beginning  and  end  questionnaire  disk  records  In  this  file  ware  then  stored  for  each 
tfudrnt  in  tha  master  subject  Identification  file,  This  approach  was  selected  to  ifKrad  up 
*ho  cralysls  of  the  questionnaire  results  on  an  Individual-subject  bails.  At  this  time  un¬ 
weighted  and  weighted  summary  questionnaire  Indices,  to  be  detailed  In  a  later  section, 
wore  calculated  for  each  student  and  stored  In  tha  master  student  Identification  file. 

RESULTS  AND  DISCUSSION 


Before  detailing  tha  statistical  results  of  the  questionnaire  date,  a  few  cureory  com¬ 
ments  will  bu  made  relative  to  the  basic  data  collection  aspects  of  the  study,  in  general, 
excellent  cooperation  was  obtained  from  the  student  and  Instructor  groups  participating  In 
the  study,  A  total  of  5,394  validated  questionnaires  Involving  a  total  of  406  VT-10  stu¬ 
dents  wtre  collected  during  this  phase  of  the  longitudinal  study.  In  a  small  number  of 
ecww  students  did  not  complete  a  questionnaire  Immediately  after  flying  o  given  hop,  fo 
those  coses  ft  wos  general  practice  to  contact  the  student  and  request  that  a  postdated 
questionnaire  be  submitted  for  the  missing  Sop,  On  o  student  questionnaire  (see  Figure  3  - 
top)  extensive  data  were  i  ocetved  on  all  Items  except  the  block  that  related  to  the  thee 
airsickness  occurred  on  the  T- 39  aircraft.  This  aircraft,  larger  than  the  two ‘seated  T-2 
efrem'-t  used  to  fly  the  majority  of  the  hops,  permitted  two  or  more  students  to  be  succoe- 
ftlvely  trained  on  different  hops  scheduled  for  a  single  T-39  flight.  Since  a  relatively  lew 
number  of  questionnaires  (less  than  11  percent  of  the  totol)  were  received  on  the  T-39 
flights,  these  data  are  not  ad(frassed  In  this  report.  Extensive  data  were  also  obtained 
f.om  the  Instructor  questionnaire  (sea  figure  2  -  bottom).  In  the  case  of  the  line  Item 
dealing  with  the  Incidence  ond  cause  of  aborted  or  Incomplete  hops,  the  Instructors  Indi¬ 
cated  Hx*t  only  seven  of  the  5,394  hops  flown  were  aborted  during  the  course  of  the  study. 

The  data  base  of  409  students  was  derived  primarily  from  fifteen  successive  VT-10 
clones,  beginning  with  Class  7625  and  ending  with  Class  7707.  In  addition,  there  were 
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a  few/  students  from  earlier  clones  who  hod  their  flight  training  delayed  for  vat  loos  rea¬ 
sons  not  %  jrtlnent  to  the  study.  As  Indicated  by  the  numerical  data  entered  adjacent  to 
tho  flow  If  no..  In  the  Figure  I  block  diagram  of  the  NFO  training  pfpallne,  25  (6.1  per¬ 
cent)  of  the  403  VT-10  students  attrited  from  the  program  after  beginning  flight  training. 
Sfocc  the  project  objectives  center  on  quantifying  the  airsickness  performance  of  the  stu¬ 
dent  population  on  an  Individual  bents,  students  who  attrited  from  VT-10  before  beginning 
flight  training  were  not  Included  In  the  study  population.  In  essence,  only  ? hose  students 
k-7  which  of  least  one  airsickness  questionnaire  was  received  were  Incorporated  Into  tho 
detn  base.  As  pointed  out  by  various  training  monogement  personnel,  this  6.1  percent 
Gl'rltlcn  r>/e  was  exceedingly  low  os  compared  to  previous  equivalent  sequences  of  classes, 
©v  tho  408  total  students,  383  (93.9  percent)  graduated,  with  128  (21.4  percent)  receive 
tng  advanced  training  assignment*  to  MAF8,  144  (35.3  percent)  to  VT-86-AJN,  88  (21.6 
percent)  to  VT-86-RlO,  and  23  (3.6  percent)  to  ATDS. 

To  facilitate  the  over-all  Interpretation  of  the  VT-10  airsickness  questionnaire  dote, 
tho  study  results  era  reported  ond  discussed  under  six  different  subheadings.  In  the  first 
section  th®  questionnaire  data  are  used  lo  define  the  Incidence  ond  severity  of  olrslckness 
on  coch  of  tho  18  hops  comprising  the  entire  VT-10  flight  syllabus.  In  the  second  section 
tho  tome  questionnaire  data  ora  discussed  In  relation  to  the  contribution  of  students  expert- 
cr.ctrg  airsickness  on  a  repeated  basts  to  th#  ovat-all  airsickness  Incidence  figures.  In  the 
third  section  unweighted  and  welghtad  airsickness  Indices  are  developed  to  quantitatively 
dafln®  airsickness  Incidence  and  severity  on  an  Individual  NFO  student  baslr  •  The  fourth 
sect  lor  utilizes  these  Indices  to  discuss  similarities  and  differences  among  different  wb- 
populatlom  defined  by  the  graduated  or  attrited  students.  The  fifth  section  utilizes  these 
sErno  Indices  In  various  combinations  to  both  define  and  compare  the  performance  of  nen- 
RjEcoptlb' » student  groups  with  highly  susceptible  student  groups  within  the  over-all  papu¬ 
lation.  The  lest  section  presents  a  rank  correlation  matrix  analysis  of  the  relationships 
found  to  exist  between  and  caress  the  different  flight  Indices  and  ksborotory  test  scores. 

AIRSICKNESS  INCIDENCE  AND  SEVERITYi  INDIVIDUAL  HOP  ANALYSIS 


The  principal  dements  of  the  data  derived  from  th#  airsickness  questionnaires  are 
tabulated  In  Table  I  for  each  of  the  18  hapr  comprising  the  VT-10  flight  syllabus.  The 
table  contains  separata  listings  for  the  student  and  Instructor  ratings  of  the  Incidence  and 
nvagnltude  of  the  four  principal  response  measures  of  the  study*  !•••»  ofcrslcknoss,  vomit¬ 
ing,  Inflight  performance  degradation  caused  by  airsickness,  ond  nervousness,  or  each 


Appendix  A)  nop  name  represents  the  percentage  of  the  total  number  of  hops  flown  w  the 
given  classification  whera  the  denoted  response  occurred.  The  first  datum  presentedfor  a 
"t«n  ftpontm,  •AlnlckMirlW.t,”  U  Nw  of  ft.  he*  <*-<*■» 

r.3M  was  preset  without  qualification  os  to  the  severity  (mild,  modsrofe,  or  severe)  of  the 
ns^onso.  The  three  following  values  describe  the  percent  Incidence  of  mfld,  moderate, 
ond  severe  ratings,  respectively,  for  the  denoted  questionnaire  Item.  In  the  case  of  the 
vomit  measure  the  breakdwm  Is  generally  based  upon  the  number  of  Hm  f****** 
occurred  on  a  given  flight.  The  student  questionnaire  tMatlon  ooi*Im  •  ««•  « ^ 
describing  the  percent  Incidence  of  flights  where  the  students  reported  that  airsickness 
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madlcotlon  bad  b**n  used,  In  the  Instructor  lobulation  separate  listings  or*  provided  hr 
flight  turbulence  and  o  breakdown  of  tho  grades  Itsuod  on  a  given  hop,  The  doto  pre- 
s®nhd  In  tho  total  column  at  tho  extreme  right  of  tho  table  represent  tho  percentage  of 
tho  total  hops  flown  (5,394)  whoro  tho  donated  reipon*ei  wor#  present* 

As  tndteoted  In  tho  Total  oolumn  of  Toblo  I,  *he  VT-10  students  reported  that  ofr- 
sfekness  (mild,  moderate,  or  sever*)  occurred  on  16*2  percent  of  the  hope  flown/  their 
Instructors  estimated  the  Incidence  to  be  only  10.2  percent*  For  !<*  overt  symptom  of 
vomiting,  however,  the  student  and  Instructor  ratings  were  more  nearly  In  agreement,  as 
would  be  expected;  the  percentage  of  the  total  flights  where  vomiting  occurred  one  or 
more  times  was  reported  as  6.9  by  the  students  and  6.6  by  the  Instructors.  Airsickness 
of  sufficient  severity  to  degrade  the  Inflight  performance  of  the  student  was  lodged  to  bo 
present  on  10.7  percent  of  the  total  flights  by  the  students  and  7.5  percent  by  the  Instwc- 
tors.  Student  nervousness,  experienced  either  before  or  during  a  hop,  was  Indicated  on 
35*4  percent  of  the  hops  by  the  students  end  only  17.9  percent  by  the  Instructors. 

To  highlight  the  difference  between  these  renponse  measures  as  a  function  of  the 
specific  hops  comprising  the  VT-10  flight  syllabus,  selected  elements  of  Table  I  have 
boon  plotted  In  Figures  3  through  9.  In  these  figures  each  hop  Is  Identified  with  an 
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oi sjbruv toted  code  that  U  detailed  In  Appendix  A.  The  (online  sequence  In  torn*  Ho- 
urc#  nfl  from  lift  to  rffijt  follows,  In  general,  the  sequence  that  the  students  aofu- 
°  j  !!*W,lth®,  *”**/  th#r>  variations  from  student  to  student.  The  extent 

end  distribution  of  tho  basic  data  available  for  analysis  on  on  Individual-hop  basts  are 
cbplctcd  In  Figure  3  where  the  number  of  questionnaires  oollected  for  a  given  hop  Is 
chewed  at  the  percentage  of  the  total  number  (3,394)  of  questionnaires  reoelved.  It 
ehould  be  noted  that  the  number  of  questionnaires  col  looted  for  eoeh  of  the  first  five 
fomtllarlxatlon  hops  (FM1  through  FM5)  exceedi  the  number  collected  for  eoeh  of  the 
following  13  hops.  This  arises  because  tho  rtudentt  selected  for  assignment  to  MAFB  fly 
only  the  first  five  familiarisation  hops,  while  all  other  students  fly  the  entire  18-h©p 
syllabus.  On  the  average,  approximately  400  questionnaires  were  completed  on  each 
of  the  familiarisation  hops,  and  about  260  questionnaires  were  obtained  from  each  of 
tho  remaining  hops.  Variations  In  the  exact  number  of  questionnaires  per  hop  are  due 
to  (ess  than  100  percent  return  which  was  compensated  by  occasional  repeat  hops.  Of 
tha  5,394  questionnaires  reoelved,  326  (about  6  percent)  Involved  students  repeating  o 
hop  previously  flown. 


In  Flguro  4  the  student  and  Instructor  ratings  of  airsickness  Incidence  are  compared 
cn  an  Individual-hop  basis.  Figure  4A  plots  the  Incidence  of  airsickness,  regardless  of 
dsgroe  of  severity,  that  occurred  on  a  given  hop  expressed  as  the  percentage  of  the  total 
times  airsickness  occurred  relative  to  the  total  number  of  times  the  hop  was  flown.  Flg- 
1703  40,  4C ,  and  4D  depict  the  percent  Incidence  of  hope  where  airsickness  was 
present  to  a  mild,  moderate,  and  severe  degree,  respectively.  These  data  generally 
Indicate  that  both  the  Incidence  and  severity  of  airsickness  were  greatest  on  FM1,  tho 
first  famlllcerlratlon  flight.  Of  the  total  number  of  FM1  flights,  the  students  fadtoated 
that  59,6  percent  of  the  hops  produced  airsickness,  28.2  percent  resulted  In  vomiting 
on®  or  more  times  (Figure  5),  and  41 ,6  percent  caused  performance  degradation  due  to 
airsickness  (Figure  6).  The  Incidence  of  nervousness,  either  before  or  during  flight,  was 
also  greatest  for  this  Initial  flight  (Figure  7), 

Airsickness  effects  were  also  high  on  the  fifth  fomlllarliotlcn  hop  (FM5)  but  net 
to  the  extent  experienced  on  FM1  •  The  FOI  through  F03  series  of  hops,  generally 
flown  at  five  vary  end  of  the  flight  syllabus,  alto  produced  considerable  motion  stress. 

In  tome  of  the  maximum  severity  c?  the  airsickness  symptoms  (Figure  40),  the  maximum 
number  of  times  vomiting  occurred  (Figure  5D),  and  the  maximum  performance  degrada¬ 
tion  (Figure  60),  hops  FM1,  FOI,  F02,  and  F03  produced  the  greatest  stress  ratings  by 
both  the  studsnts  and  the  Instructors,  Severe  nervousness  ratings  (Figure  Tty  were  not 
particularly  pronounced,  however,  for  this  particular  set  of  flights.  However,  the  stu¬ 
dents  repotted  a  relatively  high  Inoldence  of  nervousness  present  (Figure  7A)  as  compared 
to  the  three  airsickness-related  response  measures.  The  pattern  of  Inoldence  by  hops  ap¬ 
parent  In  Figure  7  only  approximately  matches  the  more  distinctive  patterns  noticeable 
In  Figures  4,  5,  and  6. 


Cwnpcrlwn  of  Wodont  and  Ixtruotot  rating*  of  ofnkknoit  bo  Mono*  orvti  Mvority  m  •  fctMtlo*  of  tf*» 
fodtvtduol  VT-10  Soft.  THo  Ino  Mom*  of  otnfotROM  of  ony  dograo  (mlM,  Bofrroio,  or  utwra)  t* 
1U1  in  Aj  tho  InoMon**  of  *IW,  ***A*rat*,  md  mm*  tfagroot  of  olrtloknoM  in  I,  C,  *r>d  C, 
ro*po«Hv*ly,  in  o#«h  owo,  Inc  Mom*  W  oifronod  «  Hx  p*roontop<  of  tko  t*t*l  miofcor  of  hc^ro 
Mown  of  o  glvon  aloiiiftootlon  orhow  fix  4*not*4  iwpon**  OOcmtW.  In  gonoroi,  th*  InPruotor 
|w4gnonh  of  olrileknow  InoMtnoo  *rW  wvorlty  vmrfarottlfMto  tho»*  yrovlcM  Wy  th*  thMtnt*.  Th*** 
dots  IrWIeot*  (hot  motion  ktom  wo*  grootW  on  hop*  fMl,  ftAJ,  and  K)l  through  fO). 
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M#U**  3 

Ctnfwban  •(  Mudtnt  ml  Iruhvtfor  rotlng*  if  voofthf  InoMonoo  «  •  Ibnetlon  W  the  MMM  N*p*. 
Th*  poeooftt  iMtdma*  of  hop*  rowltlnf  In  itwtenh  womlWne  ono  or  iw<  Him*  b  chown  In  A)  tb*  I  ini  I* 
d*no#  of  bop*  *b*ro  Mm  irtf4tnt»  vonltof  on*,  two,  or  tiro*  or  «*r*  Hmm  k  ih*«m  In  I,  C,  ontf  D, 
r*tf*«rlv*t)i.  A*  wltk  flguro  40,  tho  holhnoo  of  r*>«ot*<  vowINng  foil  WyiWoonHyon  bop  PM3 
fallowing  FMI .  but  r*t*  ogoln  o«  Kofi  fOI  tlroofb  1*03,  wblob  fontrolly  o*o«to4  ot  *H*  v*ry  *nb 
of  tbo  flight  tyllobu*. 
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Plpral 

Psrcawt  Wwtdtrw  nil  whew  XuSmU  HpartaJ  ual*f  atrtklnai*  Th»  hywy  al 

cuMfloattan  wno«  Inaraead  ooralSjrably  aa  th*  few  fanlltarlaatlan  W*h»»  faHawrine  4m  flri*  fllaht 
(FM1)  wfara  tf*  In«l4»w  at  olrtUhnati  was  naarN  SO  part***  fcaa  Ftp**  4A),  Umq*  *n  »ka  IN  aid 
VN  Mr  In  cf  hop*  Hen  hll,  MkwMl  by  a  rl»»  an  ma  W  m  la*  (TO)  at  hap*. 


Figure  81iq  plot  of  Iho  percent  loo  (donee  of  olrtlekness  medtootlon  usage  as 
reported  by  the  students.  These  data  fndleote  that  the  um  of  such  medication  following 
the  Aral  familiarization  Hop  (FM1)  Increased  considerably  on  the  subsequent  four  famil¬ 
iarisation  hops  (FM2  through  FM5).  The  use  of  medtootlon  on  the  IN  and  VN  series  of 
hops  foil  to  o  relatively  low  level  but  rate  again  on  the  FO  series  of  Hop*.  ThN  reported 
vscjs  of  medtootlon  during  the  late  phoses  of  the  training  program  raqulreo  further  Investi¬ 
gate n  since  thli  proof loe  tendi  to  allow  olntok  susceptible*  to  eonttnue  In  the  program 
without  the  natural  screening  Intended  by  training  oommond  peroonnel.  However,  at  will 
be  dtaueeed  In  a  later  section,  the  number  of  NFO  students  reporting  the  ueage  of  medi¬ 
co?  Ion  composed  a  moll  peroentoge  of  the  total  Squadron  VT-IO  population. 

Figure  9  W  a  summary  plot  of  the  turbulence  or  roughnom  of  ah  data  provided  by 
the-  Instructor  groups  following  each  flight.  As  Indicated  by  Figure  9A,  the  tnrtruotors 
considered  turbulence  to  be  present  to  a  significant  extent  on  the  five  hops  producing 
ths  greatest  airsickness  street*  l.e.,  FM1,  FM5,  and  FOI  through  F03.  The  VN  series 
of  Flights  was  also  considered  to  hove  turbulence  present  to  some  degree.  The  Intent  of 
this  element  of  the  questionnaire  was  to  obtain  background  Information  on  any  possible 
relationship  between  flight  turbulenoe  due  to  otmospherle  conditions  ond  etrstentees 
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Incidence.  However,  during  the  course  of  the  study  It  wen  found  that  certain  Insurers 
based  their  roughnes*-of-alr  Judgment!  upon  the  over-oil  magnitude  of  the  flight  forces 
produced  by  the  hop  maneuver!  associated  with  a  given  hop  rather  than  simple  atmos¬ 
pheric  turbulence.  Thli  Interpretation  was  due  to  the  Inclusion  of  the  words,  "pMo* 
technique, "  In  the  roughness-ofoalr  Item  Included  In  the  Instructor  questionnaire  (Figure 
2  -  bottom).  In  this  context  the  turbulence  data  listed  In  Toble  I  and  plotted  In  Figure 
9  aro  probably  highly  compromised  by  the  level  of  the  flight  forces  produced  by  the 
tactical  maneuvers  required  on  a  given  hop. 

The  flight  grads  data  tabulated  In  Table  I  ere  plotted  os  a  hmetton  of  the  individu¬ 
al  hops  In  Figure  10.  The  squadron  grading  protocol  was  such  that  an  Instructor  Issued 
one  of  fhui  grades  (average,  above  overage,  below  average,  or  unsatisfactory)  for  each 
of  the  flight  performance  tasks  to  be  practiced  on  a  given  hop.  The  total  number  of 
grades  Issued  on  a  given  hop  could  range  from  one  (FM1)  through  ten  or  more,  depending 
upon  Hie  complexity  of  the  hop.  The  peroentvon  data  plotted  In  Figure  10  refer  to  the 
total  number  of  grades  Issued  an  a  given  hop,  Then  data  Indicate  that  the  distribution 
of  flight  grades  oorocs  hops  was  relatively  constant,  with  the  exception  of  FM1  which 
Involved  only  one  grade  per  student. 

As  mentioned  previously,  the  sequence  In  which  the  students  flew  the  18  hops 
comprising  the  VT-10  flight  syllabus  generally  followed  Hie  left-right  sequence  shewn 
In  Figures  4  through  10.  However,  there  were  exceptions  where  students  flew  hops  In 
different  sequences,  particularly  In  the  IN  and  VN  scries  of  heps.  Without  exception, 
however,  the  FM  flights  always  preceded  the  FO  tootled  maneuver  hops,  with  «  con¬ 
siderable  number  of  IN  and  VN  flights  flown  In  between  these  two  series  of  hops.  In 
this  respect,  a  first  Inspection  of  the  airsickness  (Figure  4)  and  vomiting  (Figure  9)  data 
would  Indicate  that  little  adaptation  to  reduce  airsickness  occurred  In  the  student  group 
over  the  entire  length  of  Hie  training  program.  However,  Hie  FO  series  of  flights  In¬ 
volved  tactical  missions  that  produced  e  high  level  of  motion  stress  oompared  to  all  Hops, 
with  Hie  exceptions  of  FM1  and  FM5.  For  these  two  familiarisation  hops,  m  deduced 
from  Interviews  with  different  Instructors,  the  tactical  maneuvers  performed  on  PM5  were 
considered  to  produce  a  much  greeter  ma'.lon  stress  than  the  maneuvers  performed  on  FM1 . 
Although  FMS  was  the  greater  stressor,  the  alrslokntii  effects  observed  for  this  flight 
were  of  lees  severity  than  those  assoc  latod  with  FM1,  Indicating  some  degree  of  Initial 
adaptation.  For  example,  on  FM1  airsickness  Incidence  was  99,6  percent,  which  then 
decreased  to  35.9  percent  on  FM3.  Similarly,  vomiting  Incidence  on  FM1  was  21.2 
percent,  which  then  fall  to  14.9  percent  on  FM5.  The  rise  In  ohrsteknees  effects  during 
the  FO  series  of  hops  which  occurred  at  the  end  of  the  flight  syllabus  emphasise#  the 
point  that  adaptation  effects  oannot  be  deduced  Aram  a  simple  sequential  analysis  of 
hop®  flown,  but  must,  Instead,  derive  from  on  evaluation  of  the  relative  stress  level  of 
Hie  Individual  hops  comprising  a  given  flight  syllobus* 

AIRSICKNESS  INCIDENCE  AND  SEVERITY.  STUDENT  FREQUENCY  ANALYSIS 

The  same  questionnaire  dote  used  to  dtvelop  the  Table  I  analysis  of  ofrsfeknew 
Incidence  for  each  hop  were  also  examined  to  determine  Hie  relative  contribution  of 
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Individual  stud*n‘i  wfvo  experienced  repeated  airsickness.  In  Table  I  the  tncldenea  data 
presented  below  tosh  hep  corresponds,  In  general,  to  the  number  of  students  experienc¬ 
ing  airsickness  on  that  hop,  but  theee  data  were  Influenced  by  a  small  number  of  students 
who  hod  to  repeat  hops  for  one  reason  or  another*  In  this  etsiee  the  Incidence  data  In 
Table  I,  when  Interpreted  relative  to  the  percentage  of  students  who  were  ofrtlck  on  o 
given  hep,  would  be  on  fh*  high  side  of  the  true  percentage  Rgurec  In  this  nose  total 
Incidence  relative  to  oil  of  the  hops  flown  does  not  hove  a  direct  relationship  with  the 
number  of  students  experiencing  airsickness  since  airsickness  was  not  evanly  distributed 
octets  either  the  hop*  flown  or,  saucily  Important,  the  student  population. 


To  examine  Incidence  on  an  tndlvisfoel- student  beats,  the  data  were  analysod  to 
dstcmdne  the  number  of  students  who  experienced  a  given  response  a  reoeated  number 
of  times  during  the  course  of  the  entire  VT-10  training  program.  Toblo  II  Is  a  tabula¬ 
tion  of  the  results  of  this  analysis  for  the  principal  Inflight  elements  under  study*  6*®" 
datum  In  this  table  below  a  given  column  heading  denotes  the  percentage  of  the  409 
students  who  experienced  a  given  response  the  number  of  times  Ind loosed  by  the  oolomn 
Header.  The  total  column  at  the  extrema  right  of  aooh  row  In  the  labia  denotes  the  per¬ 
centage  of  the  total  number  of  students  who  experienced  the  given  response  one  or  more 
times.  These  total  data  Indicate  that  74.3  peroent  of  the  students  were  airsick  co  one 
ermorc  flights  during  their  VT  -10  training/  W.2  peroent  vomited  on  one  or  wore  hops, 
end  30,6  percent  experienced  performance  degradation  due  to  airsickness  on  one  or  more 
hops.  As  shown  by  the  Individual  column  data  In  Table  II,  a  anell  percentage  of  stu¬ 
dents  who  were  repeatedly  airsick  mode  quite  slgntftoant  oentrlbutloni  to  me  ovor-oll 
airsickness  Incidence  rata .  Some  students  deployed  extreme  perseverance  In  that  one 
Individual  reported  being  olrtlok  on  1 7  hops  end  raven  Individuals  reprrtad  vwnWng  on 
•lx  or  more  hops/Toblell,  like  Table  I,  refleets  the  lower  magnitude  of  the  Instructor 
ratings  as  compared  to  those  of  the  students* 

To  emphasise  the  multiple  contributions  of  e  small  number  of  students  to  tbs  over¬ 
all  airsickness  Incidence  data,  the  «Ment- and 
performance  degradation,  and  nerveusnem  data  of  TableU  hovebeen  P 
Wive  frequency  distribution  form  In  figure  11 .  The  lead  Mbm  of  th* 

•tudsr*  population  are  Identified  In  this  figure  by  the  Intarrastfon  of 
curve  wltMhe  ordinate  axis.  In  effoet,  23.3 
never  experienced  airsickness  djrlng  training,  60.8  poraont 
vonttad/41 .4  percent  never  reported  any  pmtormneo 
and  11. 5  percent  Indlootad  that  they  never  experienced 
fining  the  most  rasoeptfole  student.  se  these  In 
Ftgure  1 1  distributions  result.  In  the  following  observation. 
tfonnolre  detai  For  the  elrslclmess  meos»«/  ihU  10 

vootetf  Ineldence  of  rep*  «ted  airsickness  experiences  b  dsBned  by  studenH  who  were 

marked  by  studenH  who  vomited  on  three  or  more  Rights.  The  seme  appl** 

be  quite  useful  If  they  oocld  raece^ly  fdentlfy  Individual*  oompfWng  these  wraopt 
ble  subpopu  lot  Ions, 
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Anofh®f  sot  of  ofcesrvoHona  pertinent  to  the  foturc  comport  eon  of  these  Squadron 
VT-10  student  frequency  data  with  similar  data  derived  from  odvorwed  and  fleet  reodt- 
r.323  squadrons  Involves  the  number  ef  students  contributing  to  the  total  Incidence  of 
cfrstoknsss  that  occurred  on  the  hope  flown.  The  Table  I  end  Table  II  dote  eon  be  r*> 
kited  to  show  that  SO  percent  of  the  hope  where  afrstcknem  occurred  was  accounted  for 
by  tea  than  19  percent  of  the  studentty  50  percent  of  the  hops  where  vomiting  occurred 
wes  accounted  for  by  only  10  percent  of  the  students)  SO  perWit  of  the  heps  where  per¬ 
formance  dejpcdatlon  occurred  was  aocoontod  for  by  less  them  14  peroent  of  the  student^ 
end  50  percent  of  the  hops  where  nervousness  occurred  was  oooounted  for  by  only  17 
foroent  of  the  students. 

Norma  fixed  cumulative  frequency  distributions  of  the  same  form  ere  eleo  plotted 
for  student  reports  of  medication  usage  In  Fig  ire  12A  end  for  Instructor  ratings  of  turbu¬ 
lence  or  roughness  of  air  In  Figure  12ft.  The  slgnlfloonce  of  the  medication  usage  plot 
h  that  only  10.8  percent  of  the  students  reported  using  medication  during  training.  Of 
thk  total  (44  students),  1 1  students  reported  using  medfoattor;  on  five  or  more  hops.  In 
effect,  the  Inoldenoe  of  medication  usage  shown  In  Table  I  end  plotted  In  Figure  8  wo® 
oooounted  for.  In  great  port,  by  a  very  small  number  of  students.  The  turbulence  sfote 
show  *hnt  the  repeated  exposure  to  roughness  of  air  was  more  evenly  distributed  over  the 


tyltft  It 

(Wl,*  tuwVlM  OMrlMI*  rf  *****  srtMttai  W 

*v*f  p^wWKo*. 
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INDIVIDUAL  STUDENT  PERFORMANCE!  AIRSICKNESS  INDICES 

To  dovstap  a  method  of  comparing  the  performance  of  Individual  students  over  the 
entire  court®  of  their  flight  training  In  Squodron  VT-10,  unweighted  ond  weighted  In¬ 
dices  wore  calculated  for  the  principal  elements  of  the  airsickness  questionnaire,  using 
both  the  student  end  Instructor  ratings.  Specifically,  for  each  student  five  unweighted 
and  five  weighted  Indices  of  performance  were  calculated,  using  the  alrtleknees,  vomit¬ 
ing,  performance  degradation,  nervousness,  and  medication  usage  components  of  the 
student  questionnaires  as  measurement  references.  For  the  Instructor  data  five  unweighted 
and  five  weighted  Indices  were  calculated,  using  the  atrsloknese,  vomiting,  performance 
degradation,  nervousness,  and  turbulence  components  of  the  Instructor  questionnaire  as 
reference.  These  Indices  have  the  Immediate  fanctlon  of  ollowtng  the  comparison  of 
different  student  group*  within  a  given  squadron.  They  ore  olio  Intended  to  serve  the 
further  function  of  relating  an  Individual's  early  performance  with  subsequent  perform¬ 
ance  In  advanced  end  fleet  readiness  squedrons. 

The  unweighted  Indices  for  the  questionnaire  responses  to  be  analysed  represent 
the  percentage  of  the  total  number  of  flights  flown  by  a  given  student  where  the  denoted 
response  occurred.  For  these  Indices  no  weight  Is  given  to  the  severity  of  the  response. 
The  unweighted  Index  Is  calculated  for  a  given  student  as 

l)  RESPONSE  INDEX  (UNWEIGHTED)  -  ^ K,0° 

To  Illustrate,  If  a  student  flew  a  total  of  18  hops  and  reported  that  elrafeknett  symptoms 
wore  present  to  some  degree  (l.e.,  mild,  moderate,  or  severe)  on  9  hops,  the  unweighted 
airsickness  Index  for  this  Individual  would  be  90.0.  If  a  student  never  experienced  air¬ 
sickness,  bis  Index  would  be  0.0.  Correspondingly,  a  maximum  value  of  100.0  far  this 
lnd©u  denotes  a  student  who  was  airsick  on  all  of  the  hops  that  he  flew.  TMs  method  of 
calculation  of  the  unweighted  Indices  applies  to  eoch  of  the  five  student  questionnaire 
responses  and  to  each  of  the  five  Instructor  responses  as  listed  above. 

The  weighted  Indices  calculated  for  the  same  ten  questionnaire  responses  ensign  a 
linear  weight  of  0,  1 ,  2,  and  3  to  the  four  magnitude  ratings  associated  with  all  but  the 
medication  usage  Item,  For  example,  If  a  student  reported  that  he  was  not  airsick  on  a 
given  bop,  he  would  have  a  response  rating  of  0.0  for  this  hops  students  who  experienced 
mild,  moderate,  or  severe  airsickness  symptoms  would  be  given  response  ratings  of  1.0, 

2 .0,  and  3.0,  respectively,  far  the  hop.  These  response  ratings  were  summed  far  each 
Individual  and  used  to  calculate  o  weighted  Index,  also  normalised  to  have  a  mexlmum 
value  of  100,  as  follows! 


2)  "ESPONSH  index  (weighted)  T 

Accordingly,  a  student  who  was  never  airsick  would  have  a  weighted  olrslckness  Index 
of  0.0;  a  student  who  wot  severely  airsick  on  all  of  his  flights  would  have  a  weighted 
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Ind,,  If  °^tn^  r  <,,?,el<  °"  *  o'  ho  would  ho vo  co 

t  4  of  16.7/  and  a  stwknt  who  was  i everely  airsick  on  30  percent  of  hfs  hops  would 
hove  Index  of  50.0 ,  In  tho  cos#  of  the  modlootton  00090  element  of  the  student 

quc^onnalN.,  oroiponsa  rating  of  0  was  assigned  to  the  I  tom  If  modlootfon  wot  not  uiod 
on  th 3  flight  and  I  If  urad  The  weighted  Incfox  for  this  response  wo,  also nZZZZIo 
a  maximum  value  of  100.0,  thus  resulting  In  tho  unweighted  and  weighted  Indices  for 
this  eno  Item  being  Identical. 


Tho  resulting  group  statistics  for  these  Individually  calculated  response  Indices  are 
tabulated  In  Table  III.  Response  variables  1  through  5,  and  6  through  10,  In  this  toblo 
dsicrlb  tho  five  unweighted  and  five  weighted  Indices,  respective^,  derived  from  the 
stu&r.t  questionnaire  dotty  variables  11  through  15,  and  16  through  20,  correspond 
equivalently  to  the  unweighted  and  weighted  Indices  derived  from  the  Instructor  question¬ 
naire  data.  Although  the  Table  III  ifatlsttos  are  based  upon  all  400  students  Inotuded  tn 
tho  study,  response  Indices  were  calculated  for  only  these  students  who  hod  filled  out 
four  cr  more  questionnaires.  Sfotfstloal  data  for  variables  21  and  22,  representing  tho 
final  academic  and  flight  grades  received  by  the  students  graduating  from  VT-10,  were 
not  Included  In  this  particular  table.  The  reaeon  lies  In  the  foot  that  tho  recorded  grattea 
received  by  the  graduating  students  assigned  to  MAFt  wore  based  upon  only  tho  five  fo- 
mtllorlsatlon  hops  (FM1  through  FM5),  while  the  grades  recorded  for  tho  students  assigned 
to  the  VT-86  and  ATDS  squadrons  were  based  upon  the  thirteen  additional  hops  flown  by 
this  letter  group. 


Statistical  parameters  oaloulatod  for  eooh  variable  listed  In  Table  III  Include  the 
group  moan,  standard  deviation  of  tho  observations,  standard  error  of  tho  moon,  minimum 
value  observed,  maximum  value  observed,  group  median,  the  Kolmogorov-Smlmov  devi¬ 
ation  statistic,  and  rise  total  number  of  observations  Included  In  tho  data  base.  The  un¬ 
weighted,  student-based  Indices  Indicate  that  for  this  population,  tho  moon  or  average 
student  experienced  olrstokness  on  approximately  18  poroent  of  the  hops  flown,  vomited 
one  or  more  times  on  7.8  percont  of  the  hope,  experienced  Inflight  performance  degrada¬ 
tion  duo  to  airsickness  on  12  percent  of  the  hops,  and  reported  the  presence  of  nervous¬ 
ness  on  over  40  percent  of  tho  hops,  Tho  equivalent  unweighted  Indloes  calculated  from 
the  Instructor  data  Indtoate  considerably  lower  moan  value#  for  the  same  Indices,  with 
tho  adoption  of  the  vomit  variable.  The  same  relationship  applies  to  tho  weighted 
Indices  presented  In  Table  III .  The  mean  value  of  approximately  3.5  for  the  medlootlon 
uioigo  Index  denotes  a  relatively  low  utilisation  of  alrslcknoss  medication  for  the  group. 
Tho  moan  unweighted  turbulence  Index  Indicates  that  the  Instructors  considered  20  per¬ 
cent  cf  the  hops  Involved  roughness  of  air  (turbulence  and  stressful  flight  forces). 

The  interpretation  of  tho  moan  value  1  of  those  20  response  Indices  as  numbers  des¬ 
cribing  the  response  of  on  "average  student"  Is  highly  limited  since  the  distributions  of 
the  response  lodfcos  for  the  group  are  generally  skewed  toward  tho  lower  values.  This  Is 
demonstrated  by  the  median  values  shown  In  Table  III  which  consistently  foil  below  the 
mean.  The  non-Gausslan  nature  of  tho  reasons#  Indices  Is  confirmed  by  tho  deviation 
statistic  presented  next  to  the  median  column  >n  Table  III,  A  Kolmogorov-Smlmov  one- 
Ktmplo  test  of  goodness  of  fit  (10)  was  applied  to  tho  data  where  the  normalised  cumulative 
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Table  III 


Statistical  listing  of  tta  flight  response  Indices  end  laboratory  tost  scores  for  the  Squadron  VT-10  study 
(C:^ykstlon.  The  flight  Indices  (sat  taut)  for  tha  Individual  students  ware  calculated  on  the  basis  of  all 
flights  fWn  during  training .  Data  proton  tod  for  aaoh  response  year  labia  tnalwda  tha  moan#  standard 
dentation,  standard  arror  of  tha  moan,  minimum,  maximum,  nadton,  and  total  numbar  af  students.  In 
action,  tho  davlatloo-statlstlo  assoolatad  with  tha  nonparareetrla  KelmogorovSmlrnov  one-ssmjsle  tost 
of  gacdrtws  of  fit  of  tha  distribution  of  th>  obotrvad  data  to  tha  distribution  of  an  equivalent  t Haora? leal 
Gaussian  population  It  Ititad  at  tha  right. 
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distribution  of  the  obscrvod  data  was  compared  to  on  equivalent  theoretical  Gaussian 
distribution  with  the  tone  mean  and  standard  deviation  a*  the  observed  data.  A  total 
of  49  histogram  bins  were  used  to  construct  the  two  distributions  equally  spaaed  about 
the  mean  and  extending  to  four  standard  deviations  to  either  side  of  the  mean*  The 
maximum  absolute  deviation  of  the  two  distributions  was  then  determined#  as  listed  tn 
Table  III*  These  data  Indicate  that  a  null  hypothesis  based  upon  the  assumption  that  the 
distribution  of  the  observed  data  Is  the  tame  at  a  normal  distribution  must  be  rejected  at 
the  ,01  significance  level  or  greater  for  alt  20  of  the  Indices,  Plots  of  the  normal  lied 
cumulative  frequency  distributions  of  the  observed  unweighted  and  weighted  Indices 
along  with  equivalent  theoretloel  Gaussian  distributions  ore  presented  In  figures  Cl 
through  C5  of  Appendix  C  for  both  the  student*  and  Instructor-derived  data. 

Table  III  also  contains  a  corresponding  etottsHool  tabulation  of  the  test  soorer 
from  several  reactivity  teats  that  were  administered  to  a  large  segment  of  this  particular 
student  population.  There  data  are  presented  at  this  time  for  the  primary  purpose  of  es¬ 
tablishing  both  group  and  Individual  baseline  references  that  eon  be  related  on  a  longi¬ 
tudinal  basis  to  student  performance  during  the  odvanoed  and  fleet  readiness  phases  of 
the  NFO  training  program .  If  Is  expected  that  some  combination  of  the  laboratory  tests 
will  evolve  from  the  longitudinal  study  that  will  Improve  the  Identification  of  the  rela¬ 
tive  motion  sickness  susoeptfolllty  of  the  student  NFO  population, 

A  short  description  of  each  test  score  Item  listed  In  Table  ill  Is  presented  In 
Appendix  B#  along  with  references  that  describe  the  test  techniques  end  procedures  In 
full  detail.  In  brief#  TM5Q1#  TMSQ2#  and  TMSQ3  (variable  numbers  29#  24#  end  25# 
respectively)  pertain  to  a  motion  stokneis  history;  TSANX  and  TTANX  (variables  26  and 
27)  to  a  statqAralr  onxlety  questionnaire!  TBVDT#  TBVDR#  TIVOS#  and  TlVDf  (vari¬ 
ables  28  through  31)  to  a  Irlef  Vestibular  Disorientation  Test  (BVDT);  TWSFI#  TWSP2# 
end  TWSP3  (variables  32  through  34)  to  the  static  performance  element  of  a  VJsual- 
Vestlbukr  Interaction  Test  (WIT)!  TWDP1  #  TVVDP2#  end  TWDP3  (variables  35  through 
37)  to  the  dynamic  performance  element  of  the  WIT!  and  TWIR#  TWIS#  TWIP#  and 
TWIT  (variables  38  through  41)  to  the  motion  sickness  rating  element  of  the  Wit. 

Plots  of  the  normalised  cumulative  frequency  distribution  of  the  Individual  scores 
recorded  for  these  tests#  along  with  a  theoretical  Gaussian  distribution  having  the  same 
mean  and  standard  deviation  os  the  observed  test  soores,  ere  presented  In  figures  C6 
through  Cl  1  tn  Appendix  C.  The  KolmogorovSmtrnov  one- sample  deviation  statistics 
listed  In  Table  III  Indloote  non-Gauss  km  distributions  for  oil  test  soores  exoept  those 
associated  with  the  troly'onxfety  questionnaire  (variable  27)#  the  three  dynamic  per¬ 
formance  WIT  scores  (variables  35-37)#  and  the  WIT  self-rating  score  (variable  39), 


COMPARISON  OF  STUDENT  SUB  POPULATIONS  BASED 
UPON  ADVANCED  TRAINING  ASSIGNMENT 

Upon  completion  of  basic  training  In  VT-10,  the  groduoted  students  follow  one  of 
four  different  advonced  training  pipelines  to  the  fleet;  l.e.,  MAFB,  VT-86-AJN, 
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d,T'ri  •» 

M  aomilmt  h*.  .  *Z  uZ+SCZ  .1  £££."  "***•" 

m#°*1**d  to*1  **»  tour  different  student 
C^pa  c^lng  tboft  VT-10  training  must  take  Into  account  tho  two  different  pipelines 

e/X*  ^  ,#1  *"  *****  W  *■»  only  fire  Heps  (FMlI through 

Vt,,#  ^  *r*y«nol"t''0  youps  fly  tho  sameffve  hops  pluT 
I ; 2  / !??? *  ftvt  towlltorlwHon  hops  Involve  relotlrely 

»«»gh i  motion  stroK  (FM1  end  FM5),  wHIlo  only  thro#  (FOl,  F02,  and  F03)  of  tho  remaln- 
?ng  ^  f"*11  oqolvolfn;  or  greeter  Dress  Coble  l)#  It  would  bo  expected  that  tho 
rc2ponM  Indices  for  the  MAFB  group  would  bo  greater  them  those  of  the  throe  other  groups 
h  all  hops  flown  by  a  gluon  student  were  used  to  calculate  those  Indices. 


To  olio*  o  better  comparison,  o  separate  sot  of  response  Indices  based  upon  only 
hr'°  qu®D[<w»n«fr •  data  derived  from  tho  fire  familiarisation  hops  was  calculated  for 
«*•  Tour  different  student  groups.  Because  of  the  non-Oautslan  neture  of  both 
f  <«  Sir^esponse  Index  measures  and  the  majority  of  the  laboratory  tsD  scores,  a  nonpora- 
ratrlo  stotlDlcal  approach  was  utilised  to  determine  If  the  students  within  the  MAF»7 
VT-Bfr-AJN,  VT-86-KIO,  end  ATO$  classIflooHons  oame  from  the  seme  population.  A 
Krusfeol-Wdllls  one-way  analysis  of  variance  by  ranks  test  (10)  was  applied  to  the  data, 
with  the  principal  results  presented  In  Table  IV.  For  each  Inflight  response  Index  end 
for  each  laboratory  test  scare,  e  tabulation  Is  mad#  of  tho  Kruekal-Waltls  H  statistic 
ccsTocted  for  tla  scores*  the  total  numbtr  of  students  Included  In  the  analysis?  and,  fer 
eseh  of  the  four  student  groups,  the  mean,  standard  deviation  of  the  observations,  the 
^ondard  error  of  the  mean,  and  the  number  of  studrats  Included  In  the  group.  To  dis¬ 
prove  the  null  hypothesis  that  the  four  student  groups  come  from  tho  same  or  an  Identical 
papulation  reoutres  that  the  H  statistic  equal  or  exceed  11.34  at  the  .01  ifgninoaneo 
level  and  16.27  at  tho  .001  significance  level,  assuming  that  H  Is  distributed  like  chi 
squared  with  three  degrees  of  freedom.  (In  Table  IV,  and  In  ell  following  tables,  e 
probability  of  ,01  wot  selected  as  the  minimum  acceptable  degree  of  stattstloei  signifi¬ 
cance,  thus  strengthening  the  pos/tlre  Identification  of  real  differs noes  at  the  esgsente 
of  overlooking  real  differences  that  may  exist  at  lees  significant  levels.)  Of  the  twenty 
questionnaire-response  Indices,  the  null  hypothesis  was  disproved  only  for  variable  14, 
the  Instructor-based  unweighted  nervousness  Index.  For  this  Index  the  mean  Incidence 
of  nervousness  was  lowest  In  the  VT-36-RIO  student  population.  The  test  also  shows 
that  there  were  no  differences  In  the  four  student  populations  relative  to  the  19  labora¬ 
tory  test  soores  (variables  23  through  41)  Included  In  the  present  study. 


Since  one  element  of  the  (ongltudfnaf  study  Involves  the  later  follow-up  of  the 
VT-10  students  assigned  to  both  the  AJN  and  RIO  components  of  Advanced  Training 
Squadron  VT-86,  a  similar  statistical  comparison  Is  provided  In  Table  V  for  those  two 
student  groups.  The  ATOS  group  Is  not  Included  because  of  the  relatively  lew  number 
of  students  receiving  this  assignment.  In  eontredlDlnctfon  to  Table  IV,  the  atrskknem 
Index  data  In  Table  V  were  oeleuloted  on  the  basis  of  the  entire  IB  hops  comprising  the 
complete  VT-10  flight  syllabus.  Far  these  data  the  Kruskal-Wollls  H  stetIDle  based 
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PS  .fZf0  ,B  'fqufrwi  *>  tqud  or  exceed  6.64  at  the  .01  significance 

l^VT  ,001  *#v** 40  ^*?»»vo  th*  nod  hypothesis  thot  th*  VT-06-AJN 

<*d  VT-U^IO  students  com  from  th*  some  or  on  Mentfoel  population.  Again,  there 
ere  no  slgnlflcor*  differ****  among  th*  populations  for  any  of  the  response  Indices, 
with  tfa  ftftscafbn  Oi  tho  unweighted  and  weighed  Instructor  w*wrw  cf  studsrit  n*rv- 
(variables  14  ond  19).  The  moon*  of  mot*  two  Indices  woro  lowest  far  th*  VT- 
&-8IO  population.  Table  V  a  bo  show*  a  significant  differ****  fer  th*  over-ell  eoedem- 
b  end  flight  grades  (vorkbWs  21  and  22)  of  th*  two  group*.  (These  data  «r«  Included 
In  this  particular  table  sine*  th*  grading  format  fer  those  two  populations  was  kfentteol.) 
As  donated  by  th*  moon  gredo  data,  tho  students  assigned  to  VT-66-2IO  hod  tho 
better  aoqdemfo  and  flight  grad*  porfermcno*.  Again,  th*ra  who  no  significant  dlffer- 
&*&!9  at  tho  .01  level  or  graotor  fer  any  of  th*  laboratory  tost  sooros. 


A  third  comparison  Involves  those  students  who  graduated  from  tho  squadron  and 
fkss®  who  aMrltod  fer  any  rooton  what*ooy*r.  Tho  rosults  of  applying  tho  some  Kruekol- 
Wallis  one-way  analysis  of  variance  to  those  student  groups  or*  summarised  In  Tafeto  VI. 
?H*  airsickness  Indices  In  this  eae*  woro  calculated  on  tho  basis  of  all  flights  flown  by 
fb*  students.  Tho  *ffectfvonoss  of  tho  Krusfcel-Wallls  tost  In  this  particular  comparison 
Is  restricted  by  tho  relatively  low  number  of  atfrlted  students  (N  ■  25)  present  at  this 
phase  of  the  study.  Ono*  again,  th*  only  stgnlfioant  difference  Identified  In  tho  two 
populations  Involves  tho  unweighted  and  weighted  nervousness  Indices  that  wore  greater 
fer  the  attrlte  group.  Th*  analysts  showed  no  significant  difference  In  tho  laboratory 
fast  kotos  for  tho  two  groups. 


COMWWSON  OF  STUDENT  SUIFOFULATIONS  EASED 
UPON  ARSICKNESS  SENSITIVITY 


In  tho  previous  comparisons,  emphasis  has  been  placed  on  Identifying  differences 
rareong  population  elassl  float  Ions  booed  upon  tho  graduation  and  advaneod  training  assign¬ 
ments  of  tho  students.  In  effect,  tho  ekmffloatlon*  have  boon  Independent  of  tho  data 
peduoed  by  tho  cdrslcknosi  quest  lonnolre.  Stnoo  ono  of  tho  long-term  ob|eotlvoe  of  this 
isksretory  Is  to  develop  and  valtdate  m  airsickness  tost  battery  to  Identify  both  susocp- 
151*  and  noneuooeptible  aviation  c and! dates,  ft  Is  also  of  value  to  Investigate  response 
variable  differences  that  may  exist  between  students  with  high  Index  esores  (susceptible) 
end  students  with  low  Index  sooros  (nonsuseaptlble)  oven  at  this  early  phase  of  tho  longi¬ 
tudinal  study. 

To  facilitate  the  comparison  of  tho  response  vorlobles  thrived  bom  airsick  end 
rema  frslck  students,  tho  following  olocslfloatlons  were  arbitrarily  defined,  using  the 
weighted  olhloknoss  Index  data  derived  bom  tho  student  questionnaire  (variable  6),  The 
navafrsfck  population  Included  only  those  students  who  were  never  atnlok  and  thus  hod  a 
weighted  airsickness  Index  of  0.0,  The  airsick  population  Included  only  those  students 
who  had  a  weighted  airsickness  Index  that  equaled  or  exceeded  the  90tfe-cent1le  ref¬ 
erence  established  by  the  normalised  cumulative  frequency  distribution  fer  this  particu¬ 
lar  Index.  The  distribution  data  presented  In  Figure  C1-B  Indicate  that  at  tho  90th* 
csnttlo  point,  th*  weighted  olrslcknoss  Index  soore  woe  approximately  24.0.  Thus,  all 
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w.ta  en  Index  score  equal  to  or  greatwthan  this  level  were  denned  09  the  Glr- 
elsk  pcpuktlen  for  this  squwfeon.  These  distribution  data  alio  Indloate  that  the  nonatr- 
sl3K  poup  Incawfed  approximately  26  percent  of  the  total  squadron  population,  (The 
weighted  airsickness  Irdm  for  each  student  was  calculated  on  the  batfi  of  all  hop*  flown.) 

TH®«s  two  or  Her  la  were  mod  to  define  the  susceptible  and  nonsusoepttble  popula¬ 
tion®/  c md  c  Kruthal-Wallls  one-way  analysts  of  variance  wai  performed  on  oooh  of  the 
response  va-Icblct,  the  result*  of  which  ore  tabulated  In  Table  VII,  With  one  degree  of 
the  H  statistic  must  equal  or  exoeed  4,64  to  establish  at  the  .01  significance 
Iwl  that  the  airsick  and  ncnalrskk  itudenti  are  not  bom  the  tame  population,  end  equal 
c?  exceed  10,63  at  the  ,001  significance  level.  As  Indicated  In  Table  VII,  ail  twenty  of 
the  questionnaire  lnc3c*j  ere  elgnlBcontiy  different  for  the  two  population*.  This  would 
ba  expected  for  the  unweighted  and  weighted  atrolekness,  vomiting,  performance  degra¬ 
dation,  and  medication  Indloes  itnee  those  Hems  are  all  ilwlckneso-ro  kited,  and  the  air** 
slcknea  Index  proper  served  to  establish  the  two  populations  being  compared.  As  Indi¬ 
cated  by  vas  Idol*  4,  9,  14,  end  19,  the  student  nervousness  Index  also  dertvod  from 
two  different  populations.  Tho  seme  applies  to  the  Instructor  rating  of  turbutonoe.  For 
ell  twenty  of  the  questionnaire  Indices,  the  moon  for  the  airsick  group  was  greeter  than 
fh®  WWSCtt  for  the  nonelrslek  group. 

For  most  of  the  laboratory  tests  (variables  23  through  41)  tho  dlffsronoos  between 
populations  were  not  so  pronounood  as  for  the  questionnaire  Indices.  However,  all  three 
Items  of  tho  motion  sickness  questionnaire,  tho  state  anxiety  questionnaire,  and  the  6VDT 
rater,  self-rating,  and  post-self-rathf  scores,  had  significant  H  statistics.  No  signifi¬ 
cant  differences  were  found  for  the  trait  anxiety  questionnaire  or  any  of  the  WIT  scarce. 

Table  VIII  provides  a  similar  oomporfson  between  students  with  a  high  (upper  (ho¬ 
llo)  weighted  vomit  Index  and  students  who  never  vomited  on  tholr  training  flights. 

This  letter  group,  representing  approximately  61  percent  of  the  total  student  population, 
Includes  the  Tabie  VII  studsnto  who  were  never  airsick  and  thus  never  vomited,  as  well 
os  those  students  who  experienced  a  Ink  knots  but  never  vomited.  The  upper  decile  for 
the  susceptible  group  was  worked  by  o  weighted  vomit  Index  score  of  14,4,  as  derived 
from  the  Figure  C2-6  distribution  data.  Again,  all  twenty  Index  scores  for  the  susoep- 
tlble  group  ware  greater  then  the  related  scores  for  the  nontusoopHble  group.  The  lab¬ 
oratory  tost  scores  oho  generally  fallowed  the  Table  VII  pattern,  with  significant  differ¬ 
ences  present  In  the  three  motion  sickness  questionnaire  scores,  the  state  anxiety  ques¬ 
tionnaire,  and  tho  three  SVDT  rating  soores.  In  addition,  the  WIT  solf-rattng  end 
pcst-salf-ratlng  scores  (variables  39  ond  40)  shewed  significant  differences  In  the  two 
popu  lot  Ions. 

The  same  eomporatfve  analysis  was  performed,  utilising  tho  weighted  performance 
degradation  Index  to  define  susceptible  and  nonsusceptlblt  populations.  A  weighted 
performance  dsgrodatton  Index  score  of  16.0  cr  greater  marked  the  upper  decile  suscep¬ 
tible  group  at  derived  from  the  Figure  C3-B  distribution  data.  The  nonsusceptlble  group 
Included  approximately  42  percent  of  the  total  population,  The  results  of  the  Kruskal- 
Wallls  one-way  analysis  of  vurlonce  for  those  populations  ora  summarised  In  Table  IX. 
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Tafcl*  VII 


Gaatte  efa  Kwsfaai»WW?i  o dhi|)  Malyril  «f  var tan—  xwywkan  >1  otvdMN  wha  rwvar  «yrta»«d  alntokwan 
Iretotig  wfek  rfwdwft  wka  KM  o  rol*iv*ly  k%fe  taldonm  tfofrtUknott.  Tk*  nta-aMak  pm?, 
o  tkaca  tfutofth  with  o  wal^Bad  aktfekawt  Mm  (tarl*la  tlwHa  tfwdMt  avatHamatra  data)  mmI 
0.0,  ra^rcmtad  flMreafcnatoty  M  pcfoant  at  tka  fatal  ttwdy  pafutaHan.  Tka  alnUk  gnmp,  wfetovfty  attaMbfcad 
«  (ha  neat  uratNv*  10  paraac*  at  cka  MidMh,  ww  daTUad  aa  Am  MMduoh  wOk  a  wlgMad  afritaknate  Man 
aqual  «•  ar  araatar  tkan  14.0  aklak  waHcad  tka  upptr  dattla  tar  tkk  maaaaa. 
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**  r?iSa,5??l  0f  JW""  •K»»H  for  these  «taro  that  war*  described 

!?,2lS£  W!i,fhr  °?T  •*0#Pt,0n  •*«*  •*»•  difference*  In  the  WIT  post¬ 

self-fating  score*  war*  not  statistically  significant  for  the  two  population*. 

Table  X  pnttnh  a  corresponding  analyst*  bated  upon  tho  weighted  narvouvm* 

ufSSra^u!fe,k,Hd  **"  questionnaire  data.  Tho  uppor  deoil#  used  to 

ktentliy  tho  highly  nervous  population  was  mar  lead  by  a  wolghtod  nervousness  Index  sccr® 
of  40.5  or  greater,  at  derived  from  the  Figure  C4-6  dlifrlbutlon  data.  The  non-nervou* 
<•••#  the  students  who  Indicated  that  they  never  experienced  nervoutnett  during 
flight  training,  was  defined  by  only  11  percent  of  the  total  population.  The  Table  X 
data  Indloate  that,  with  the  exception  of  the  medication  utage  Index  end  the  turbulence 
Index,  the  questionnaire  responses  derived  from  the  two  populations  differ  significantly. 
However,  the  dlfforenoes  In  the  meant  for  the  two  groups  are,  In  general,  smoller  than 
thoee  found  with  tho  throe  previous  analyses.  In  the  oase  of  the  laboratory  test  scores, 
population  differences  were  found  only  for  the  IV DT  telforatlng  score  and  the  WIT  rest- 
test  self-rating 


The  results  of  I  he  four  student  group  comparisons  described  by  Tables  VII  through 

X  Indloate  that  oertaln  elements  of  the  laboratory  test  battery  have  the  potential,  even 
at  this  early  phase  of  the  longitudinal  study,  to  separately  distinguish  between  suscep¬ 
tible  and  nonsusceptlble  populations,  using  the  flight  data  proper  as  a  criterion.  As 
•mphaslced  earlier,  the  four  weighted  Indices  used  to  define  tne  suseeptlble  and  noo- 
tuscepMble,  f.e.,  high  reactors  or  low  reactors,  In  these  tobies  were  extracted  from  the 
student  element  of  the  questionnaire.  For  tome  of  the  laboratory  tests  Included  In  the 
current  analysis.  It  could  be  argued  that  tho  differences  noted  In  the  populations  reflect 
tho  method  or  philosophy  utilised  by  Individual  students  to  rate  or  scare  their  Inflight 
alrstaknesi  symptoms.  For  example,  with  the  BVDT  self-rating  score  (variable  30)  the 
student  Is  required  to  tnslgn  a  relative  degree  of  severity  to  different  symptoms  ho  experi¬ 
enced  during  the  ted.  His  evaluation  of  the  ahrslokness  symptoms  exper locoed  on  o  given 
flight  alio  oalls  for  a  rating  of  overfall  severity.  In  this  context,  It  could  be  argued  that 
one  would  expect  that  an  Individual  who  highly  rated  hie  symptoms  during  the  IV0T 
would  alio  highly  rate  hli  airsickness  experience*. 

If,  however,  one  utilises  the  1n*truofor*dsrlved  data  to  establish  high  and  low 
reoator  group*,  the  differences  In  laboratory  test  sooree  for  the  two  groups  still  ex! it,  and 
as  a  matter  of  foot,  the  statistical  oonfldtnca  Improves.  This  Is  demonstrated  by  Table 

XI  which  tabulates  the  results  of  a  Kruskal-Wallls  one-way  analysis  of  variance  based 
upon  a  population  subdivision  derived  from  the  weighted  airsickness  Index  soorr*  pro¬ 
vided  by  the  Instructors,  In  this  table,  the  upper  decile  for  the  weighted  airsickness 
Index  Is  marked  by  a  roore  of  16,5  or  greater,  at  derived  from  the  Figure  Cl-D  distribu¬ 
tion  data.  The  related  population  defined  by  the  corresponding  student-based efrstoknese 
Index  (Table  VII)  hod  a  higher  soore  of  approximately  24,0.  The  low  susoaptlblUty 
group  for  the  In*  true  for- bcned  population  subdivision  Included  approximately  43  percent 
of  the  total  student*,  a*  compared  to  only  26  percent  a*  defined  by  the  students  proper, 

A*  Indicated  by  the  H  statistic  In  Table  XI,  all  twenty  questionnaire  Indices  ware  derived 
from  different  populations.  As  with  the  Table  VII  student-based  doto,  the  In*frucfor4>aeed 
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mscn  IixJax  worei  for  tbs  hlgh-reoctor  were  oil  greater  without  exception  them  tha  low- 
raoetor  group.  Again,  tha  thraa  motion  itoknaes  history  scores,  tho  ttah/anxloty  test, 
and  tho  thro*  BVDT  rating  teats  show  significant  differences  In  th*  two  population*.  In 
addition,  tho  thro*  WIT  rating  tests  now  statistically  dUtlngulsh  between  population*. 
With  even  this  cursory  examination,  It  would  app*ar  that  oortaln  of  th*  laboratory  toores 
will  b*  Independent  of  itudont  blot  or  approach  In  completing  th*  flight  questionnaires. 
In  addition,  It  may  b*  powlbl*  to  utllht*  tnatruotor-based  maium  of  alrilaknooo  to 
ootablHh  validation  critorta  for  futur*  •  valuation  of  o*loot*d  laboratory  t*ot  combi  no¬ 
tion* . 


FLIGHT  AND  LABORATORY  DATA  CORRELATION 

To  gain  *om*  (might  Into  tha  ralatlomhlpt  that  may  exist  among  tha  response  vari¬ 
ables  at  thh  phot*  of  th*  study,  th*  data  war*  expoced  to  a  Spaarmen  rank  oonr* lotion 
analysis  aarroet*d  for  tied  observations,  Tha  analysis  Included  tha  total  Squadron  VT-10 
population  with  th*  unw*fght*d  and  weighted  rnspons*  Indloes  oaloulated  on  th*  basis  of 
tho  total  numbar  of  hops  flown  by  a  given  student.  Th*  results  of  this  rank  correlation 
analysis  are  presented  In  matrix  form  In  Tab!*  XII;  tho  total  numbar  of  data  pain  associ¬ 
ated  with  a  given  correlation  coefficient  within  thU  matrix  h  tabulated  In  similar  form 
In  Table  XIII.  Table  XII  alio  lists  tha  unity  value  correlation  of  a  variable  with  Itself 
so  as  to  establish  th*  total  numbar  of  observations  available  lor  analysis.  As  before, 
correlations  between  the  aeadamlo  and  flight  grades  (variables  21  and  22)  are  not 
Included  In  this  table  beeauoe  of  tha  different  grad*  references  used  by  the  MAPI  stu¬ 
dents  who  flew  only  the  first  five  familiar  I  option  hops  of  tha  Squosbon  VT-10  flight 
syllabus.  To  establish  th*  statistical  significance  of  th*  rank  correlation  coefficients, 
a  t  statistic  was  oaloulated  for  each  relationship  and  a  standard  two-tailed  Student .Mest 
fa£l*  evaluation  made.  Thao*  correlations  which  thej^test  evaluation  Identified  as 
being  statistically  significant  at  tha  .01  and  .001  levels  or  greater  are  Identified  accord¬ 
ingly  In  Table  XII, 

A  cursory  examination  of  the  Table  XII  rank  correlation  coefficients  for  th*  twenty 
questionnaire-derived  response  Indices  shows  e  considerable  number  of  significant  fater- 
conre lotions,  as  would  bo  expected.  Par  example,  the  unweighted  and  weighted  Indloes 
forth*  student-based  data  are  all  eorralated  to  the  ,9  level  or  greater.  The  same 
applies  for  the  Instructor-based  Indtoos.  Considering  th*  three  response  variables  that 
are,  by  definition,  dtreatly  related  to  *  notion  sloknoss,  t.*„  airsickness,  vomiting,  and 
performance  degradation  due  to  airsickness,  It  can  be  observed  In  Table  XII  that  the  cor¬ 
responding  student  and  Instructor  ratings  ore  correlated  to  the  ,7  level  or  greater.  This 
holds  for  both  the  unweighted  end  weighted  Indtoos.  TH#  highest  correlation  between 
th*  student  and  Instructor  responses  for  these  three  variables  Is  .93  for  the  vomit  Index 
which,  due  to  th#  overt  nature  of  this  symptom,  Is  not  at  all  surprising.  A  forther  ob¬ 
servation  ooncorm  th*  severity  of  tha  airsickness  experienced  as  measured  by  th#  weight¬ 
ed  airsickness  Indices  assigned  by  th*  student  (variable  8)  and  the  Instructor  (variable  IB). 
Those  airsickness  Indices  were  correlated  with  th*  weighted  vomit  Index  (severity  meas¬ 
ured  by  the  number  of  times  vomiting  eeourred)  to  th*  .73  level  for  the  student  data 
and  to  th*  .81  level  for  the  Instructor  data.  In  effect,  th#  Judgment  of  obsloknssi 
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severity  was  highly  correlated  with  the  number  of  times  vomiting  occurred,  There  was 
olw  a  nigh  correlation  between  the  severity  of  parformanc*  degradation  caused  by  olr- 
sfekness  and  tha  severity  of  the  airsickness  and  vomit  experience. 

Tha  correlation*  between  the  nervousness  Indloa*  and  any  of  the  three  motion  slek- 
rtci: -related  Indloes,  though  statistically  ilgnlfleant  In  most  oases ,  were  marked  by  con¬ 
siderably  lower  correlation  coefficients.  For  tha  weighted  Indices,  the  largest  correla¬ 
tion  for  the  student  nervousness  Index  was  *53,  and  this  oeourred  relative  to  the  related 
Instructor  Judgment  of  ncrvousnOM.  The  same  trend  of  statistically  significant,  but 
lower,  correlation  coefficients  was  observed  for  the  medication  usage  Index.  The  cor¬ 
relation  coefficient  between  this  variable  and  any  of  tha  three  weighted  motion  sickness 
measures  was  In  tha  *33  to  ,38  range  for  both  tha  student  and  Instructor  data.  The 
Instructor-furnished  turbulence  or  roughness-of-clr  data  also  displayed  low  correlation 
coefficients  In  relation  to  tha  same  three  motion  sickness  related  Indices,  The  turfou- 
ianeo  Index  had  correlation  coefficients  of  .28,  .33,  and  .28  relative  to  the 
weighted  airsickness,  vomiting,  and  performance  degradation  Indices,  reapectlvely, 
based  upon  tha  student  data,  and  coefficients  of  .31,  .33,  and  .37,  respectively, 
for  the  same  Indices  derived  from  tha  Instructor  data. 

The  Table  XII  correlation  matrix  alio  permits  a  preliminary  evaluation  of  the 
relationships  that  exist  at  this  phase  of  the  longitudinal  study  bo  tween  the  Inflight  air¬ 
sickness  measures  (variable*  1  through  20)  and  tha  Individual  laboratory  test*  (variables 
23  through  41)  undergoing  evaluation.  Laboratory  te*ts  that  show  statistically  significant 
correlations  with  all  three  weighted  atrsloknese,  vomiting,  and  performanoe  degradation 
Indices  derived  from  both  the  student  and  Instructor  data  Include  the  motion  sickness  east 
history  (variables  23,  24,  and  25),  the  5VDT  rater  score  (variable  29),  the  IVDT  self- 
rating  score  (variable  30),  and  the  IVDT  poet-test  self-rating  score  (varleble  31),  The 
WIT  self-rating  score  (variable  39)  shows  significant  correlations  with  all  three  of  tha 
student-based  weighted  Indices  and  two  of  the  three  Initruotor-based  weighted  Indices. 

In  the  case  of  the  WIT  rater  soora  (variable  38),  statistically  significant  correlations 
exist  between  tha  studenMnsed  vomit  Index  and  the  Instructor-based  airsickness  Index. 
State/anxiety  soores  (variable  26)  also  showed  statistically  significant  correlations  with 
all  three  of  the  student-baeed  airsickness  Indloes  and  two  of  the  corresponding  Instructor- 
based  Indices,  None  of  the  other  test  soores  showed  any  statistically  significant  rela¬ 
tionship  with  any  of  the  Indloes,  weighted  or  unweighted. 

The  cor  re  let  Ion  matrix  also  provides  a  cursory  look  at  the  Intra-oorrelatfoni  that 
exist  among  certain  of  the  laboratory  tests.  For  *xample,  the  6VDT  rater  soore  h  sig¬ 
nificantly  correlated  with  the  related  self-rating  and  post-test  self-rating  IVDT  scores, 
as  well  as  the  WIT  rater,  self-rating,  and  post-test  self-rating  score*,  the  three  motion 
sickness  case  history  score*,  and  the  stot •/anxiety  questionnaire  score.  A  small  negative 
correlation  exists  between  this  score  and  the  dynamic  performanoe  WIT  soore.  It  should 
be  observed  that  for  the  majority  of  the  laboratory  tests,  a  high  score  or  rating  denotes 
cither  greater  susceptibility  to  disorientation  or  motion  sickness,  or  poorer  performance 
on  an  assigned  task.  The  exceptions  to  this  rule  Include  the  first  score  lifted  for  the 
WIT  static  performance  test  (variable  32)  and  the  first  *oore  listed  for  the  WIT  dynamic 
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performance  tesf  (vcrfobla  35),  tn  thasa  cams,  cj  ©xplolrvcd  In  Appendix  B,  o  high 
*c®r a  denotes  good  performance  (tho  number  of  oorrect  responses).  This  negative  coeffi- 
fotlen  would  thtn  suggest  that  poor  performance  (a  high  More)  on  the  BVDT  rotor  teat 
would  ho  accompanied  by  peer  performance  (a  low  wore)  on  the  WIT  dyncmlc  perform- 

<moe  test. 

Another  test  Intro-corretetlon  of  Interest  Involves  the  time  of  day  that  the  BVDT 
end  WIT  were  given  to  the  students  (variables  29  and  41/  respectively).  These  data 
were  entered  Into  the  analysis  to  Investigate  onjr  potential  diurnal  effoots  on  the  mag¬ 
nitude  of  the  responses  evoked  by  these  two  tests.  During  the  conduct  of  these  tests 
thidawsts  were  exposed  to  the  related  stimuli  of  times  ranging  from  early  In  the  morning 
until  let©  In  the  afternoon.  In  general/  most  of  the  teats  were  given  wring  the  morning 
hows.  Tho  question  of  Interest  Involved  the  potential  change  In  vestibular  sensitivity 
os  o  function  of  the  time  of  day.  The  Toble  XII  dote  Indtoote  that  there  were  no  signifi¬ 
cant  correlations  between  the  time  that  the  IVDT  was  given  and  ony  of  tho  three  related 
tVDT  response  scores.  The  same  applies  for  the  time  that  the  WIT  was  given.  In  effect/ 
itetbt  tool  evidence  to  show  diurnal  effects  on  either  of  these  tests  was  not  praeant  over 
th©  denoted  time  ported. 

In  conclusion/  It  Is  enwhoslwd  that  final  decisions  on  the  merit  evaluation  of  the 
different  laboratory  tests  Included  In  the  study  must  owelt  completion  of  tho  longitudinal 
study  of  this  population,  future  reports  will  deal  with  the  program  of  this  qseelftc  stu¬ 
dent  population  through  advonoed  training  Into  the  fleet  readiness  squadron*.  In  addi¬ 
tion,  m  a  result  of  a  c Sengs  In  the  flight  syllabus  for  Squadron  VT-IO,  a  second  group 
of  students  will  bo  followed  through  the  same  pipeline/  providing  further  Insight  Into 
the  NFO  airsickness  problem  during  basic  training. 
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APPENDIX  A 

trl*f  Description  of  IndMduol  Hops  Comprising  the  Pro- 1978 
lealc  Training  Squodrcn  VT-10  Right  Syllabus 


FM1  inftta!  fcmlllorltctfoo  hop  demonstrating  aircraft  p  rformonoe.  General 
Indoctrination  Involving  Yank**  departure,  ttof I  carles,  u notool  attitudes 
(mild),  climbs,  form,  angle  of  attook,  and  gyro  operation. 

FM2  Familiarisation  hope  Involving  hlgb-altltuda  navigation*  ftfmorlfy  straight 
FM3  end  level  flight  with  no  aerobatics* 

FM4 

FM3  FcrnN  far  I  aat  Ion  hop  demonstrating  aircraft  performance  and  acrobat  lot. 

Maneuvers  Include  stalls/  n  '.nlmum  radfue  turns,  SAM  brook/  aileron  roll/ 
wing-over,  barrel-roll/  loop,  one-hair  Juban  eight,  Immelman,  and  spilt  S, 

INI  High-level  Instrument  navigation  training  generally  Involving  straight  and 
IN2  leva!  flight.  Instrument  hood  mandatary  for  IN5  with  IN6  serving  as  check 
IN3  flight. 

IN4 

IN5 

IN6 

VN1  Low-altitude/  hlgh-ipead  visual  navigation  training  generally  Involving 

VN2  straight  and  level  flight  with  possibility  of  buffeting  aeoordtng  to  atmospheric 
VN3  conditions.  Hop  VN4  served  as  check  flight* 

VN4 

FOI  basic  section  formation  training  Involving  parade  turns,  cram-under,  break-up 
and  rendaxvoue,  free  orulsa,  lead  change,  toot  foal  wing,  oombat  spread, 
fn-ploco  turn,  herd  turn,  called  turn,  uncalled  turn* 

F 02  Basic  taction  formation  and  basic  fighter  maneuver  training  Involving  gunslght 

F03  tracking,  abeam  attack,  defense  against  high  yo-yo  attack,  low  yo-yo  attr.ok, 
d f^locement  roll,  and  no  flop  touch  and  go* 

The  principal  aircraft  weed  during  training  was  the  T-2*  A  secondary  aircraft,  the 
7-39D,  was  used  on  soma  hops  but  never  for  hops  Involving  acrobatics  or  formation 
flight.  The  average  duration  of  each  hop  was  approximately  1 .3  hours. 
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Brief  Description  of  Laboratory  Tests  Comprising  tho  1977-1978 
Prototype  Motion  Sickness  Sensitivity  Test  Battery 


Vorfabl* 

No. 


23 

24 

23 


24 

27 


28 

29 

30 

31 


Symbol 

Cod*  Tost  Description _ _ _ _ _ 

JWd^Port  mo*,on  «Icknese  history  form  describing  motion  sickness 
Jncldonco  and  oiqpowro  lovol.  TMSQ1  summarises  the  history 
TMSQ3  boforo  the  090  of  12  and  hoi  0  minimum  voluo  of  0*0  donating 
no  problem*  and  a  maximum  voluo  of  110  donotlng  high  sueoeptl- 
blllty.  TM5Q2  partatnc  to  motion  tleknon  experience  following 
ogo  12  with  tho  tamo  minimum  and  moxlmum  values*  TMSQ3  It 
tho  numorlool  turn  of  tho  TMSQ1  and  TMSQ2  score*.  For  details, 
too  fooion,  J.  T„  An  Investigation  of  tome  footers  contributing 
to  Individual  variation  In  motion  tloknoM  susceptibility.  PHIC 
Commlttoo  Report  1277.  londont  Ministry  of  Defence,  IMS. 

TSANX  THU  Stote-Trolt  Anxiety  Inventory  b  oomgrltod  of  two  10 If** 
TTANX  report  tools*.  Tho  State  Anxiety  seal#  (TSANX)  requires  tho 
Individual  to  report  how  ho  fooW  at  that  particular  moment  In 
time,  while  tho  Trait  Anxiety  toale  (TTANX)  requires  tho  Indi¬ 
vidual  to  report  how  ho  generally  foals.  Both  seal**  hove  a 
minimum  score  of  20,  donotlng  minimum  anxiety  and  a  maximum 
score  of  80  donotlng  moxlmum  anxiety.  Far  details,  too 
Spfolborgor,  C.  D.,  Gorsuoh,  R.  L.,  and  Lusha  no,  R,  E., 

STAI  Manual  for  tho  Stato-Tralt  Anxiety  Inventory,  Pslo  Alto, 

cxr  c^uitn^^h^>g^Tw;  Tm: — L 

TIVDT  Brief  Vestibular  Dtiorlsntetfon  Tost  (IV DT)  Involving  cross- 
T BVDR  coupled  angular  acceleration  stimuli  produoed  by  paced  hood 
TIVDS  motions  on  a  rotating  chair.  TIVDT  donates  tho  time  of  day  the 

TIVDP  tost  was  given  based  on  o  24-hour  doc  bool  clock.  TBVDR  Is  tho 

fast  score  given  by  the  rating  panel  and  has  a  minimum  voluo  of 
6  dsnottng  no  motion  symptoms  and  a  maximum  value  of  60  do¬ 
notlng  a  maximal  motion  sickness  reaction  *  Immediately  follow¬ 
ing  the  IV0T ,  each  sub|eet  rated  his  own  reactions  to  the  tost 
coded  es  TIVDS  with  e  minimum  score  of  7  Indicating  no  reaotton 
and  a  moxlmum  score  of  49  donotlng  high  reaction.  A  report  of 
aftereffects  was  obtained  from  the  subject  24  hours  later  and 
coded  as  TIVDP  with  o  minimum  sooro  of  0  denoting  no  oftor- 
effocts  and  a  maximum  score  of  180  donotlng  0  high  level  of 
otter  effect*.  For  details,  see  Lenta,  J.  M,,  Hoftsmon,  G,  L«, 
Hixson,  W.  C„  and  Gue dry,  F.  E.,  Normative  data  for  two 
short  tests  of  motion  reactivity.  NAMRL-1243.  Pensacola,  Fit 
Naval  Aerospace  Medical  Research  Laboratory,  1977. 


1-1 


VartebJa  Symbol 

No,  Code 

32  TWSP1 

33  TWSP2 

34  TWSF3 


33  TWDP1 

36  TWOP2 

37  TWDP3 


33  TWIX 

39  TWIS 

40  TW1P 

41  TWIT 


Test  Doocrlgtkn 

These  scores  pertain  to  the  talk  porformenco  element  of  the 
Visual- Vest  fouler  bitaroetton  Toil  (WIT).  The  talks  lnvolvt 
the  visual  toon,  eoquWtton  and  Identification  of  a  complix 
numerical  dhplay.  Under  statk  conditions,  TWSP1  denotes 
the  number  of  correct  royonses,  TW5P2  the  numbtr  of  Inccr- 
root  mponeee,  and  TWSP3  the  number  of  omitted  responses. 

TKa  dynomk  performance  tad  worn  TWO  PI,  TWDP2,  and 
TWDP1  describe  the  tamo  response  aom  reoorded  whlk  tf>* 
subject  undorpeos  pemlvv  stnusddel  rotation.  Par  both  tHa 
•talk  and  dynamic  parlor  mono#  tests,  the  minimum  and  maxi¬ 
mum  loom  within  a  given  response  category  ora  0  and  129, 
respectively,  with  the  father  condition  that  turn  of  the  corroct, 
fnoerroct,  and  omlttad  mom  mud  total  129.  Por  details,  too 
Lenta,  J.  M.,  Holtammn,  O.  L.,  Hlmon,  W.  C.,  and  Ouedry, 
P.  („  Normative  data  lor  two  abort  tacto  of  motion  roootlvfty. 
NAMP 1-1243.  Pensoook,  FU  Novel  Aoroapoo#  Medical 
Research  Laboratory,  197 7. 

Tbaoa  moral  pertain  to  the  motion  skhnem  symptom  rating 
element  of  Hm  Vlmel-Vestlbukr  Interaction  Test  (WIT). 

TW1R  It  the  Not  mere  pi  van  by  the  rating  penal  end  hoi  a 
minimum  value  of  A  donating  no  station  skknem  symptoms  and 
a  maximum  value  of  AO  denoting  e  maxima  I  motion  skkneti 
reaction.  Immediately  following  the  WIT,  each  subject  rated 
Ms  own  roootlon  to  the  test,  which  was  eodtd  es  TWIS,  with 
a  minimum  score  of  7  denoting  no  reeetfon  end  a  maximum  score 
of  70  denoting  high  reaction.  A  report  of  aftereffects  was  ob- 
tafned  from  the  subfeet  oppraafmoteiy  24  hours  later  end  ooded 
es  TWIP  with  a  minimum  soore  of  0  denoting  no  aftereffects 
and  maximum  score  of  IfO  denoting  a  high  level  of  aftereffects. 
TWIT  denotes  the  Horn  of  dev  the  tart  was  adalnlstarad  booed 
upon  o  24-hour  decimal  dock.  Por  details,  so#  Lenta,  J.  M., 
Holtaswn,  O.  L#,  Hbaon,  W.  C„  end  Ouedry,  P.  E.,  Norma¬ 
tive  dote  for  two  dwrt  tests  of  motion  reactivity.  NAMPL-1243. 
POnoocolo,  FLi  Naval  Aerospoee  Medkal  Research  Laboratory, 
1977. 
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Normalised  Cumulative  Frequency  Distribution  of  Flight  Indices 
and  laboratory  Teat  Score*  for  the  Squadron  VT-10  Population 
(Pre-1978  Flight  Syllobu*) 
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vjThls  report  Is  the  first  In  a  series  dealing  with  o  longitudinal  study  of  Naval  Flight  Officer 
airsickness  In  the  Basic ,  Advanced,  and  Fleet  Readiness  (RAG)  squadrons  oomprWng  the 
complete  training  program.  Data  from  5,394  I  tops  flown  by  408  VT-10  students  Indicate 
that  airsickness  occurred  on  approximately  16  percent  of  the  toto4  hops  flown,  vomiting 
occurred  on  7  percent  of  the  total,  and  performance  degradation  caused  by  airsickness 
occurred  on  1 1  percent  of  the  flights.  Approximately  74  percent  6f  the  students  reported 
belna  airsick  on  at  least  one  flight,  39  percent  reported  vomiting  on  ora  or  more  flights,  v . 
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59  e&cmt  ccmlderad  their  flight  performance  to  heve  been  degraded  by  mtnhknm  on 
on®  cr  mere  hopt.  The  report  detail*  the  fooldenee  of  elrelekneae  by  hope  end  by  *led*nty 
pnxnft  the  retail  of  tevorol  brief  motion  raoctfvlty  tech  to  whloh  o  largo  tegmont  of  the 
pcjjw  lotion  was  9xpm^  end  relate*  the  flight  and  teet  data  for  different  etudent  cubpopvlo- 
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